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Class  CEPHALOPODA. 


Head  large,  connected  with  the  body  by  a  neck,  and  furnished 
with  complex,  sessile  or  pedunculated  eyes ;  mouth  with  a  pair 
of  mandibles  or  beaks,  resembling  those  of  a  parrot,  edged  with 
fleshy  lips,  and  surrounded  by  a  circle  of  arms. 

As  pointed  out  in  the  structural  portion  of  this  work,  the 
Cephalopoda  are  related  to  the  vertebrata  in  several  particulars  : 
in  the  mode  of  segmentation  of  the  vitellus,  in  their  internal  carti- 
*  laginpus  support — a  simplified  skeleton ;  in  their  circulation  fur- 

nished with  true  capillaries,  their  blood  corpuscles,  their  more 
highly  developed  eyes,  mandibles,  etc. 

Differing  from  other  moUusks  by  their  symmetry  as  well  as  in 
the  above  details,  they  nevertheless  present,  with  more  or  less 
modification,  the  main  distinctive  features  common  to  other 
classes  of  the  subkingdom  MoUusca. 

The  Cephalopoda  are  essentially  carnivorous ;  their  nourish- 
ment is  derived  from  fish,  the  migrations  of  which  they  follow, 
and  from  pteropod  moUusca.  Certain  sedentary  species  eat 
crustaceans,  nudibranchiate  and  bivalve  mollusks  and  bryozoa. 
After  their  exclusion,  the  young  prey  upon  polyps,  notably  on 
.  those  of  the  family  Gorgonidse,  so  common  on  the  Algerine 

;  coast,  and  some  of  which,  perhaps,  furnish  the  material  necessary 

for  the  growth  or  solidification  of  the  cuttle-bone.  A  little  larger, 
they  attack  with  avidity  those  elegant  chaplets  of  pearls,  the 
rainbow-hued  eggs  of  Eolis  and  Doris. 

Thejiumber  of  cephalopods  of  small  size  is  exceedingly  great, 
but  they  become  the  prey  of  a  multitude  of  enemies.     On  the 
J  10th  Jan.,  1858,  the  Dutch  ship  Vriendentrouw  sailed  for  two 

hours  through  dead  Loligos,  covering  the  surface  of  the  sea  as 
far  as  the  eye  of  the  lookout  could  reach.  Mr.  Vrolik  found  in 
the  stomach  of  a  Hyperoodon  about  ten  thousand  mandibles  ol 
Loligo. 


10  CEPHALOPODA. 

It  is  the  opinion  of  almost  all  whalemen,  that  the  sperm  whale 
feeds  wholly  on  squid.  Capt.  Daniel  McKenzie,  of  New  Bedford, 
says  :  "  The  smaller  kind  they  eat  is  found  near  the  surface,  and 
is  from  2  to  3  feet  in  length;  the  larger  kind,  which  probabl}^ 
have  their  haunts  deep  in  the  sea,  must  be  of  immense  size.  I 
have  seen  very  large  junks  floating  on  the  surface  entirely  shape- 
less." Capt.  Francis  Post  says  :  ""  Whales  in  the  agony  of  death, 
frequently  eject  from  their  stomach  pieces  as  large  as  the  bulk 
of  a  barrel,  and  these  in  large  quantities.  Large  pieces  of  squid 
are  often  seen  floating  on  the  sea,  which  whalers  consider  indi- 
cate good  whale-ground." — Am.  Naturalist,  vii,  90,  1813. 

Cuttle-flsh  are  used  so  e:^tensively  for  bait  at  Newfoundland, 
that  half  of  all  the  cod  taken  is  fished  with  them.  The  cuttle 
occurs  "  in  vast  abundance,  but  at  different  times  on  different 
coasts;  for  example,  at  St.  Pierre  in  July,  on  the  southern  coasts 
of  Newfoundland  only  in  August,  and  in  Bouna  Bay  first  in  Sep- 
tember. Its  vast  shoals  present  a  curious  appearance,  by  their 
strongl}^  twisted,  compact  form.  When  they  approach,  hundreds 
of  vessels  are  ready  for  their  capture.  At  this  season  of  the 
year,  the  sea  on  the  coast  of  St.  Pierre  is  covered  with  from  400 
to  500  sail  of  English  and  French  ships,  engaged  in  the  cuttle- 
fish fishery.  During  violent  gales  of  wind,  hundreds  of  tons  of 
them  are  often  thrown  up  together  in  beds  on  the  flat  beaches, 
the  decay  of  which  spreads  an  intolerable  effluvium  around.  It 
is  made  no  use  of,  except  for  bait ;  and  as  it  maintains  itself  in 
deeper  water  than  the  capelan,  instead  of  nets  being  used  to  take 
it,  it  is  jigged — a  jigger  being  a  number  of  hooks  radiating  from 
a  fixed  centre,  made  for  the  purpose.  The  cod  is  in  best  condi- 
tion after  having  fed  on  it.  Another  method  of  taking  them  is 
sometimes  resorted  to.  Fires  are  made  all  along  the  shore  during 
the  night,  when  the  Loligo,  attracted  by  the  light,  approaches  too 
near  for  his  safety,  and  is  left  on  the  strand  by  the  recess  of  the 
tide,  when  the  fishermen  go  to  gather  them." — Edinb,  New  Phil. 
Journ.,  viii,  395. 

In  the  Polynesian  Islands,  the  natives  have  a  curious  contriv- 
ance for  catching  cuttle-fish.  It  consists  of  a  straight  piece  of 
hard  wood  a  foot  long,  round  and  polished,  and  not  half  an  inch 
in  diameter.  Near  one  end  of  it,  a  number  of  beautiful  pieces 
of  the  cowrie,  or  tiger  shell,  are  fastened  one  over  another,  like 
the  scales  of  a  fish,  until  it  is  nearly  the  size  of  a  turkey's  egg, 
and  resembles  the  cowrie.  It  is  suspended  in  a  horizontal  posi- 
tion by  a  strong  line,  and  lowered  by  the  fisherman  from  a  small 
canoe  till  it  nearly  reaches  the  bottom.  The  fisherman  jerks  the 
line  to  cause  the  shell  to  move,  as  if  it  were  alive,  and  the  jerking 
motion  is  called  "  tootoofe,"  the  name  of  the  contrivance.  The 
cuttle-fish,  attracted  by  the  cowries,  darts  out  one  of  its  arms, 
and  then  another,  and  so  on,  until  it  is  quite  fastened  among  the 


CEPHALOPODA.  11 

Openings  between  the  pieces  of  the  cowrie,  when  it  is  drawn 
up  into  the  canoe  and  secured. — LoweWs  Edible  Mollusks,!^^. 

Most  of  the  species  of  octopods  and  the  Nautilus  are  littoral 
in  habit,  and  have  thence  been  conjectured  to  enjoy  but  a  limited 
distribution  ;  and  this  is  held  to  justify  the  multiplication  of 
specific  names.  This  reasoning  is,  however,  fallacious,  as  it  is 
well  known  that  many  littoral  moUusks,  not  nearly  so  well  pro- 
vided as  these  with  the  means  of  swimming,  have  become  world- 
wide in  distribution.  So  many  particular  species  of  Octopus  are 
known  to  inhabit  the  shores  of  distant  countries,  that  a  large 
proportion  of  the  species  which  have  been  distinguished  by  slight 
and  mutable  characters,  and  by  their  geographical  distribution, 
will  probably  need  to  be  united  when  sufficiently  studied.  This 
probable  extensive  distribution  of  living  littoral  species  corres- 
ponds with  observations  made  upon  fossil  species  of  Ammonites, 
Nautilus  and  other  chambered  genera,  which  are  proved  to  have 
been  littoral  in  habit  by  their  occurrence  only  in  deposits  repre- 
senting ancient  sea-shores.  Not  to  multiply  examples  amongst 
these  fossils,  it  may  be  mentioned  that  Nautilus  simplex  occurs 
in  Europe,  East  Indies  and  Texas  ;  that  Ammonites  Roiomagensis 
is  found  in  Europe,  East  Indies,  N.  and  S.  Africa  and  S.  America ; 
and  that  Bnculites  anceps  had  even  a  wider  distribution.  Never- 
theless, temperature  has  been  observed  to  have  some  effect  upon 
the  distribution  of  the  living  Octopoda  of  Europe,  similar  but 
distinguishable  forms  or  species  inhabiting  its  northern  seas, 
from  those  of  the  Mediterranean.  As  in  Molluscan  life  generally, 
the  development  of  specific  forms  has  been  greatest  in  tropical 
waters. 

It  is  altogether  probable  that  the  pelagic  cephalopods,  highly 
organized,  with  powerful  locomotive  apparatus,  and  frequently 
attaining  great  size  and  strength,  may  enjoy  a  distribution  fully 
equal  to  that  of  the  littoral  species :  such  is  known  to  be  the 
case  in  some  species  which,  normally  circumboreal  in  distribu- 
tion, are  found  nevertheless  extending  into  temperate  latitudes 
in  both  oceans. 


Order  1.  Dibranchiata. — Breathing  by  a  single  pair  of  internal 
symmetrical  branchiee  or  gills.  Eyes  sessile.  Mandibles  horny. 
Arms,  eight  or  ten,  furnished  with  rows  of  acetabulae  or  suckers. 
Body  sometimes  laterally  or  posteriorly  finned.  Shell  internal, 
or  none. 

Order  2.  Tetrabranchiata. — Breathing  b}^  two  pairs  of  sym- 
metrical branchiee.  Ej'^es  pedunculated.  Mandibles  shelly.  Arms 
very  numerous,  without  suckers.  Shell  external,  chambered  ; 
capable  of  containing  the  animal. 
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Order  I.  DIBRANCHIATA. 

Suborder  1.  Octopoda. — Arms  eight,  sessile;  no  shell. 

(The  so-called  shell  of  the  argonaut,  is  the  egg-nest  of  the 
female.) 

Suborder  2.  Decapoda. — Ten  arms,  of  which  eight  are  sessile, 
and  two  (longer)  tentacular.     Shell  internal. 

Suborder  I.  OCTOPODA. 

{Littoral.) 
Family  Octopodid^e.     Mantle  supported  by  fleshy  bands.     No 
cephalic  aquiferous  pores.     Arms  subulate,  elongated,  more  or 
less  united  by  webs ;  their  suckers  sessile. 

{Pelagic.) 

Family  Tremootopid^  (PniLONEXiDiE).  Front  of  mantle  sup- 
ported by  two  cartilaginous  buttons  at  the  base  of  the  siphuncle, 
fitting  into  grooves  on  the  inner  side  of  the  mantle.  Aquiferous 
pores  on  the  back  of  the  head.     Suckers  pedimculated. 

Family  ARGONAUTiD-ffl.  Mantle  supported  by  two  buttons 
fitting  into  grooves  at  the  base  of  the  siphuncle.  The  two  upper 
or  dorsal  arms  (in  the  female  only)  expanding  into  velamenta 
or  broad  webs  at  their  extremity,  from  which  an  egg-nest  (shell) 
is  secreted.  Cups  slightly  pedicelled.  A  pair  of  aquiferous 
pores  at  the  upper  hinder  angle  of  the  eye. 

Suborder  II.   DECAPODA. 

A.  Decapoda  chondrophora.     Internal  shell  horny. 

a.  Myopsidse.    Eyes  covered  by  skin:  mostly  littoral  species. 

Family  Loliginid^.  Body  rather  long;  buccal  skin  some- 
times armed  with  sudkers ;  tentacular  arms  only  partially  retrac- 
tile ;  fins  lateral-terminal.  Inner  shell  or  gladius  as  long  as  the 
back. 

Family  SHPiOLiDiE.  Body  short ;  buccal  skin  without  suckers ; 
tentacular  arms  completely  retractile ;  fins  short,  in  the  middle 
of  the  sides  of  the  back.  Gladius  only  about  half  as  long  as  the 
body.  First  pair  of  dorsal  arms  hectocotylized  in  the  male; 
spermatophores  attached  around  the  orifice  of  the  oviduct. 

b.  Oigopsidde.     Eyes  naked :  pelagic  species. 

Family  Cranchiid^.  Body  rounded ;  mantle  united  to  the 
head  by  a  cervical  band,  and  upon  either  side  connate  with  the 
base  of  the  siphon  ;  head  small,  with  large  eyes  ;  arms  short ; 
tentacles  long ;  siphon  long,  not  fastened  to  the  head,  and  with 
or  without  inner  valve.  Shell  or  gladius  as  long  as  the  body, 
small,  lance-like. 

Family  CHiROTEUTHiD-ffi.  Body  rather  long ;  mantle  supported 
on  the  body  by  cartilaginous  ridges  ;  sessile  arms,  long,  partially 
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webbed ;  tentacles  very  long,  not  retractile ;  siphon  short,  without 
attachment  to  the  head,  or  valve.  Shell  or  gl^dius  ebiall,  long, 
lance-like. 

Family  Thysanoteuthid^e.  Body  rather  long  or  oval ;  mantle 
supported  by  cartilaginous  ridges  and  grooves ;  arms  free ; 
siphon  united  to  the  head  by  two  bands.     Gladius  dart-like. 

Family  Onychoteuthid^.  Body  long,  cylindrical;  mantle 
supported  by  cartilaginous  projections ;  eyes  with  a  lachrymal 
sinus ;  arms  or  tentacles  armed  with  hooks ;  siphon  with  or 
without  bands  and  valve.  Gladius  generally  lancet-form,  with 
an  end-conus. 

Family  Ommatostrephid^.  Body  long,  cylindrical ;  arms  short, 
armed  with  suckers  only ;  the  short  tentacular  arms  non-retrac- 
tile ;  siphon  valved,  united  by  bands  to  the  head.  Shell  small, 
lancet-form,  with  an  end-conus. 

B.  Decapoda  calciphora.     Internal  shell  calcareous. 

a.  Sepiophora.  Shell  blade-like. 
Family  Sepud^.  Eyes  covered  by  skin  ;  littoral.  Body  oval, 
with  long  lateral  fins,  uniting  behind  ;  mantle  supported  by  carti- 
laginous tubercles  fitting  into  sockets  on  the  neck  and  siphon ; 
arms  with  suckers,  tentacular  arms  entirely  retractile ;  siphon 
valved.  Shell  (cuttle-bone,  sepion  or  sepiostaire)  broad,  flat, 
thickened  internally  by  numerous  plates,  terminating  behind  in 
a  hollow,  imperfectly  chambered  apex  or  mucro,  without  con- 
necting siphon. 

6.  Phragmophora.     Shell  forming  a  series  of  chambers  traversed 

by  a  siphon. 

Family  Belosepitdje.  (Fossil  only.)  Shell  like  Sepia,  but  the 
walls  of  the  chambers  of  the  mucro  pierced  by  small  holes, 
indicating  the  existence  of  a  connecting  sipihon.  Animal  un- 
known. 

Family  Bblemnitid^.  (Fossil  only.)  Animal,  arms  with 
hooks.  Shell  a  pen  (pro-ostracum)  attached  to  a  chambered  cone 
(phragmocone),  the  partitions  of  which  are  pierced  by  a  sub- 
marginal,  ventrally-placed  siphuncle;  at  the  hinder  end  the 
phragmocone  is  enveloped  by  a  rostrum. 

Family  Spibulid-s:.  Animal,  body  oblong,  with  minute  ter- 
minal fins ;  mantle  supported  by  a  cervical  and  two  ventral 
ridges  and  grooves ;  arms  with  six  rows  of  minute  cups ;  tentacu- 
lar arms  elongated;  siphon  valved.  Shell  spiral,  whorls  on  the 
same  plane,  not  in  connection,  chambered  ;  chambers  connected 
by  a  ventral  siphon,  invested  by  a  series  of  cone-shaped  tubes, 
one  for  each  chamber.  The  shell  is  placed  vertically  in  the  end 
of  the  body,  and  is  held  in  place  by  side  flaps  of  the  mantle. 

The  above  succession  of  families  indicates  a  progression  from 
the  so-called  naked  octopods  (with  the  internal  shell  represented 
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by  cartilaginous  styles),  through  the  cartilaginous-shelled  Cir- 

roteuthis,  to  the  'decapods  with  horny  pens : — then  those  with 

calcareous  plates  and  minute  initial  chambers,  the  latter  of  which 

gradually  become  larger,  are  siphunculated,  curve,  become  spiral 

and  thus  form  a  passage  into  the  fossil  tetrabranchiates  and  the  ~> 

externally-shelled  Nautilus.     It  is  not  impossible  that  in  some 

of  the  ancient  genera,  the  structure  of  the  animals  was  such  as 

to  bridge  over  the  gulf  which  now  exists  between  the  two  orders : 

this  has  been  recently  maintained  by  M.  Munier-Chalmas,  and 

more  cautiously  by  Dr.  Paul  Fischer. 

Suborder  I.  OC  TO  POD  A, 

Animal  bursiform,  body  rounded  or  ovoid ;  eyes  fixed  ;  shell 
usually  absent,  sometimes  represented  by  internal  cartilaginous 
stylets,  or  externally  by  a  calcareous  nest  for  the  eggs,  formed 
by  the  female  only  ;  siphon  without  valve ;  eight  arms  with  fleshy 
suckers  (without  corneous  rings)  on  their  inner  face.  Males, 
modifying  one  of  their  arms  for  copulation,  and  frequently 
detaching  it  during  the  act. 

Family  OCTOPODID^. 

Synopsis  of  Genera. 

a.  Arms  with  two  rows  of  suckers. 

*  Body  not  finned. 

Octopus.     Body  rounded.     Arms  long.     Suckers  sessile.     Third 

right  arm  of  male  hectocotylized. 
CiSTOPUS.     Differs  from  Octopus  in  having  a  small  aquiferous 
system,  consisting  of  a  bag  with  a  small  pore  at  its  lower  edge, 
upon  the  web  between  each  arm. 
SciEURGUS.     Body  oval,  wider  than  the  head  ;  arms  short ;  cups 

with  narrowed  bases.     Third  left  arm  hectocotylized. 
Alloposus.     Arms  united  by  a  web  nearly  to  the  ends. 

*  *  Body  finned. 

PiNNOCTOPUS. 

b.  Arms  with  a  single  row  of  suckers. 
*  Not  finned. 
Eledone.     Body  rounded,  without  fins.     Third  right  arm  hecto- 
cotylized. 
BoLiT-ffiNA.     More  gelatinous   than  Eledone;    suckers  smaller, 
less  developed. 

*  *  Finned. 
CiRROTEUTHis.     Body  with  two  transverse  medial  fins ;    mantle 
united  to  the  head  nearly  all  round,  by  a  cervical  band  ;  arms 
united  by  a  web  nearly  to  their  tips. 

c.  Arms  with  three  rows  of  suckers. 
Tritaxeopus. 
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Octopus,  Lamarck,  1799. 

Etym, — Octo^  eight ;  pons  (poda),  feet.     Poulpe. 

Syn, — Polypus,  Leach,  1817. 

Distr, — 44  species.  Coasts  of  temperate  and  tropical  seas. 
0,  Guvieri,  d'Orb.  (xxiii,5)  ;  0,  octopodia,  Linn,  (xxiii,  1). 

Animal  with  a  rounded  body,  not  finned  at  the  sides  or 
extremity ;  the  eight  long  arms  provided  on  their  inner  surface 
with  two  rows  of  sessile  fleshy  suckers ;  mantle-support  fleshy. 
Shell  represented  by  two  short  cartilaginous  stylets  enclosed  in 
the  tissues  of  the  mantle.  The  third  right  arm  of  the  male  is 
altered  for  sexual  purposes. 

Yerany  says,  that  although  the  Octopus  usually  hides  itself  in 
the  crevices  of  rocks,  which  the  elasticity  of  its  body  enables  it 
to  do  with  great  facility,  it  sometimes  frequents  sandy  bottoms. 
On  these  occasions,  as  he  has  several  times  observed,  it  covers 
itself  with  debris  by  means  of  its  suckers,  and  thus  hid,  patiently 
awaits  its  prey.  The  Poulpes  are  fished  by  means  of  an  edible 
morsel,  attached  to  a  line  and  slowly  moved  about  their  retreat. 
An  individual  having  enveloped  the  bait  in  his  arms,  is  gently* 
drawn  sufficiently  near  to  the  fisherman  to  enter  a  small  hand- 
net.  In  summer,  the  young  octopods  are  caught  by  means  of  a 
line  armed  with  several  hooks  garnished  with  red  cloth.  By 
quickly  drawing  in  the  line,  the  animals  may  be  captured.  This 
is  considered  a  fine  pastime  for  the  fine  summer  evenings  at 
Nice.  The  Octopus  retains  his  vitality  for  a  long  time  out  of 
the  water,  so  that  the  fisherman  is  compelled  to  kill  him  at  once 
with  his  knife,  to  prevent  escape. 

The  meat  of  the  Octopus  has  a  well-marked  taste,  and  is  excel- 
lent when  young.  It  is  regularly  sold  by  fishermen  in  the 
markets  of  Southern  Europe.  A  section  of  an  arm  shows  a  white, 
firm  flesh,  resembling  in  appearance  steaks  of  halibut. 

The  largest  Octopus  seen  by  Verany  was  over  three  yards  in 
length,  and  weighed  25  kilogrammes ;  it  was  captured  by  a  fisher- 
man with  his  hands  only,  after  a  fatiguing  struggle. 

The  action  of  the  suckers  of  the  Poulpe  upon  the  skin,  the 
serpentine  motion  and  muscular  force  of  its  arms,  and  its  hideous 
aspect,  have  caused  to  be  exaggerated,  says  M.  Verany,  the  mis- 
deeds of  this  cephalopod,  which  is  stupid  and  incapable  of  harm. 

Mr.  Jeffreys,  in  his  admirable  "British  Conchology,"  states 
that  the  Octopus  feeds  principally  on  bivalves.  The  heaps  of 
shells  around  their  dens,  which  are  uncovered  during  the  recess 
of  spring  tides  at  Herm,  are  enormous  ;  in  one  of  these  heaps, 
more  than  two  thousand  shells  were  counted,  principally  species 
of  Tapes. 

Lord's  "  Naturalist  in  British  Columbia  "  contains  the  following 
account  of  the  Octopus : 

"  The  ordinary  resting-place  of  this  hideous  sea-beast  is  under 
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a  large  stone,  or  in  the  wide  cleft  of  a  rock,  where  an  Octopus 
can  creep  and  squeeze  itself  with  the  flatness  of  a  sand-dab,  or 
the  slipperiness  of  an  eel.  Its  modes  of  locomotion  are  curious 
and  varied ;  using  the  eight  arms  as  paddles,  and  working  them 
alternately,  the  central  disk  representing  a  boat,  octopi  row 
themselves  along  with  an  ease  and  celerity  comparable  to  the 
many-oared  caique  that  glides  over  the  tranquil  waters  of  the 
Bosphorus ;  they  can  ramble  at  will  over  the  sandy  roadways, 
intersecting  their  submarine  parks,  and  converting  arms  into 
legs,  march  on  like  a  huge  spider.  Gymnasts  of  the  highest 
order,  they  climb  the  slippery  ledges,  as  flies  walk  up  a  window- 
pane  ;  attaching  the  countless  suckers  that  arm  the  terrible  limbs 
to  the  face  of  the  rocks,  or  to  the  wrack  and  sea-weed,  they  go 
about  back  downward,  like  marine  sloths,  or,  clinging  with  one 
arm  to  the  waving  algae,  perform  series  of  trapeze  movements 
that  Ledtard  might  view  with  envy. 

"  I  do  not  think,  in  its  native  element,  an  Octopus  often  catches 
prey  on  the  ground  or  on  the  rocks,  but  waits  for  them  just  as 
•the  spider  does,  only  the  Octopus  converts  itself  into  a  web,  and 
a  fearful  one  too.  Fastening  one  arm  to  a  stout  stalk  of  the 
great  sea-wrack,  stiffening  out  the  other  seven,  one  would  hardly 
know  it  from  the  wrack  amongst  which  it  is  concealed.  Patiently 
he  bides  his  time,  until  presently  a  shoal  of  fish  come  gaily  on. 
Two  or  three  of  them  rub  against  the  arms :  fatal  touch  I  As 
though  a  powerful  electric  shock  had  passed  through  the  fish, 
and  suddenly  knocked  it  senseless,  so  does  the  arm  of  the  Octopus 
paralyze  its  victim ;  then  winding  a  great  sucker-clad  cable  round 
the  palsied  fish,  he  draws  the  dainty  morsel  to  the  centre  of  the 
disk,  where  the  beaked  mouth  seizes,  and  soon  sucks  it  in. 

"  I  am  perfectly  sure,  from  frequent  observations,  the  Octopus 
has  the  power  of  numbing  its  prey ;  and  the  sucking  disks  along 
each  ray  are  more  for  the  purposes  of  climbing  and  holding 
on  whilst  fishing,  than  for  capturing  and  detaining  slippery 
prisoners. 

"  The  Indian  looks  upon  the  Octopus  as  an  alderman  does  on 
turtle,  and  devours  it  with  equal  gusto  and  relish,  only  the  savage 
roasts  the  glutinous  carcase  instead  of  boiling  it.  His  mode  of 
catching  octopi  is  crafty  in  the  extreme,  for  redskin  well  knows, 
from  past  experience,  that  were  the  Octopus  once  to  get  some  of 
its  huge  arms  over  the  side  of  the  canoe,  and  at  the  same  time  a 
holdfast  on  the  wrack,  it  could  as  easily  haul  it  over  as  a  child 
could  upset  a  basket.  Paddling  the  canoe  close  to  the  rocks,  and 
quietly  pushing  aside  the  wrack,  the  savage  peers  through  the 
crystal  water,  until  his  practised  eye  detects  an  Octopus,  with 
its  great  rope-like  arms  stiffened  out,  waiting  patiently  for  food. 
His  spear  is  twelve  feet  long,  armed  at  the  end  with  four  pieces 
of  hard  wood,  made  harder  by  being  baked  and  charred  in  the 
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fire  :  these  project  about  fourteen  inches  beyond  the  spear-haft, 
each  piece  having  a  barb  on  one  side,  and  are  arranged  in  a  circle 
round  the  spear-end,  and  lashed  firmly  on  with  cedar-bark. 
Having  spied  out  the  Octopus,  the  hunter  passes  the  spear  care- 
fully through  the  water  until  within  an  inch  or  so  of  the  centre 
disk,  and  then  sends  it  in  as  deep  as  he  can  plunge  it.  Writhing 
with  pain  and  passion,  the  Octopus  coils  its  terrible  arms  round 
the  haft ;  redskin,  making  the  side  of  his  canoe  a  fulcrum  for  his 
spear,  keeps  the  struggling  monster  well  off*,  and  raises  it  to  the 
surface  of  the  water.  It  is  dangerous  now ;  if  it  could  get  a  hold- 
fast on  either  savage  or  canoe,  nothing  short  of  chopping  off  the 
arms  piecemeal  would  be  of  any  avail. 

".  But  the  wily  redskin  knows  all  this,  and  has  taken  care  to 
have  another  spear,  unbarbed,  long,  straight,  smooth,  and  very 
sharp,  and  with  this  he  stabs  the  Octopus  where  the  arms  join 
the  central  disk.  I  suppose  the  spear  must  break  down  the 
nervous  ganglions  supplying  motive  power,  as  the  stabbed  arms 
lose  at  once  strength  and  tenacity;  the  suckers,  that  a  moipent 
before  held  on  with  a  force  ten  men  could  not  have  overcome, 
relax,  and  the  entire  ray  hangs  like  a  dead  snake,  a  limp,  lifeless 
mass.  And  thus  the  Indian  stabs  and  stabs,  until  the  Octopus, 
deprived  of  all  power  to  do  harm,  is  dragged  into  the  canoe,  a 
great,  inert,  quivering  lump  of  brown-looking  jelly." 

Mrs.  Lucie  L.  Hartt  thus  relates  her  experience  with  an 
Octopus : 

"  It  was  during  my  first  visit  to  Brazil,  that  one  day,  while 
busily  engaged  in  examining  a  reef  at  a  little  town  on  the  coast 
called  Guarapary,  my  eye  fell  on  an  object  in  a  shallow  tide-pool, 
packed  away  in  the  crevice  of  the  reef,  which  excited  my  curi- 
osity. I  could  see  nothing  but  a  pair  of  very  bright  eyes ;  but, 
concluding  that  the  eyes  had  an  owner,  I  determined  very  rashly 
to  secure  him.  I  had  been  handling  corals,  and  seemed  to  have 
forgotten  that  all  the  inhabitants  of  the  sea  are  not  harmless.  I 
put  my  hand  down  very  quietly  so  as  not  to  ruffle  the  water,  when, 
suddenW,  to  my  surprise,  it  was  seized  with  a  pressure  far  too 
ardent  to  be  agreeable,  and  I  was  held  fast.  I  tugged  hard  to 
get  away,  but  this  uncivil  individual,  whoever  he  was,  evidently 
had  as  strong  a  hold  on  the  rocks  as  he  had  on  my  hand,  and 
was  not  easily  to  be  persuaded  to  let  go  of  either.  At  last, 
however,  he  became  convinced  that  he  must  choose  between  us, 
and  so  let  go  his  hold  upon  the  rocks,  and  I  found  clinging  to 
my  right  hand,  by  his  long  arms,  a  large  octopod  cuttle-fish,  and 
I  began  to  suspect  that  I  had  caught  a  Tartar.  His  long  arms 
were  wound  around  my  hand,  and  these  arms,  by  the  way,  were 
covered  with  rows  of  suckers,  somewhat  like  those  with  which 
boys  lift  stones,  and  escape  from  them  was  almost  impossible.    I 
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knew  that  this  fellow's  sucking  propensities  were  not  his  worst 
ones,  for  these  cuttle-fishes  are  furnished  with  sharp  jaws,  and 
they  know  how  to  use  them  too,  so  I  attempted  to  get  rid  of  him. 
But  the  rascal,  disengaging  one  slimy  arm,  wound  it  about  my 
left  hand  also,  and  I  was  a  helpless  prisoner.  In  vain  I  struggled 
to  free  myself — he  only  clasped  me  the  tighter.  In  vain  I  shouted 
to  my  companion-t-he  had  wandered  out  of  hearing.  I  was 
momentarily  expecting  to  be  bitten,  when  the  "  bicho  "  suddenly 
changed  his  mind.  I  was  never  able  to  discover  whether  he  was 
smitten  with  remorse  and  retired  with  amiable  intentions,  or 
whether  he  only  yielded  to  the  force  of  circumstances.  At  any 
rate  he  suddenly  relinquished  his  hold  upon  my  hands  and  dropped 
to  the  sand.  Then  raising  himself  on  his  long,  limsy  arms,  he 
stalked  away  towards  the  water,  making  such  a  comical  figure, 
that,  in  spite  of  my  fright,  I  indulged  in  a  hearty  laugh.  He 
looked  like  a  huge  and  a  very  tipsy  spider,  staggering  away  on 
his  exceedingly  long  legs. 

"  Cuttle-fishes  are  sometimes  used  for  food  by  the  Brazilians, 
and  different  species  may  be  seen  in  the  markets,  where  one 
frequently  finds  them  still  alive.  Sometimes,  as  he  stoops  to 
examine  one,  its  bod}^  is  suddenly  suffused  with  a  deep  pinkish 
glow.  Before  he  has  time  to  recover  from  his  surprise,  this 
color  fades,  and  a  beautiful  blue  takes  its  place  as  rapidly  as  a 
blush  sometimes  suffuses  a  delicate  cheek.  The  blue,  perhaps, 
is  succeeded  by  a  green,  and  then  the  whole  body  becomes  pink 
again.  One  can  hardly  conceive  anything  more  beautiful  than 
this  rapid  play  of  colors,  which  is  produced  by  the  successive 
distention  of  sets  of  little  sacks  containing  fiuids  of  different 
colors,  which  are  situated  under  the  skin." — American  Nat- 
uralist, iii,  256,  1870. 

"  The  British  Yice-Consul,  Green,  in  a  recent  report,  furnishes 
some  novel  and  interesting  particulars  as  to  the  fishing  and  trade 
in  cephalopods  in  the  Tunis  waters.  Octo podia  and  polypi  are 
the  trade  names  under  which  these  cephalopods  are  known  in 
the  Levant  and  Greek  markets,  where  they  are  solely  imported 
for  consumption  during  Lent,  the  orthodox  Church  not  including 
them  in  the  prohibition  against  the  use  of  fiesh  in  seasons  of 
religious  abstinence. 

"  They  prefer  rocky  shallows,  and  visit  these  waters,  coming 
from  the  open  sea  in  the  months  of  January,  February  and 
March.  A  considerable  number  of  octopodia,  however,  remain 
permanently  near  the  shores  ;  but  it  has  been  observed  that  when 
their  fry,  locally  called  *  muschi,'  are  numerous  from  the  month 
of  June  to  August,  the  fishing  of  the  coming  season  is  sure  to 
be  abundant,  whilst  the  reverse  is  the  case  if  they  appear  in 
numbers  in  November  and  December.     In  a  good  season,  the 
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several  villages  on  the  Island  of  Karkenah  supply  about  3000 
cwts.,  and  the  Jubah  waters  a  third  part  of  this  quantity.  On 
the  shores  from  the  village  of  Luesa  to  that  of  Chenies,  in  the 
Gulf  of  Khabs,  the  natives  collect  from  4  to  5  cwts.  of  cuttle-fish 
a  day,  during  the  season ;  but  this  supply  generally  serves  for 
the  consumption  of  the  regency. 

"  The  Tunisian  Government  claims  a  third  of  all  the  polypi 
fished  upon  its  coast.  The  selling  price  varies  from  25  to  50 
shillings  per  cwt.  Polypi  are  prepared  for  exportation  by  simply 
salting  and  drying  them.  Malta  receives  the  largest  share  of 
the  Tunisian  polypi,  but  they  are  only  sent  to  that  island  for 
ultimate  transportation  to  Greece  and  other  parts  of  the  Levant. 

"  Portugal  is  one  of  the  few  countries  that  competes  with  Tunis 
in  supplying  the  Greek  markets  with  polypi.  In  Greece  they 
are  either  sold  after  being  pickled,  at  from  £12.  16s.,  to  £15.  9s., 
the  cantar  of  176  lbs.,  or  in  their  original  dried  state,  at  £12  to 
£14,  but  these  prices  fiuctuate  according  to  the  results  of  the 
season's  fishing. 

"  Polypi  are  taken  in  deep  water  by  means  of  earthen  jars 
strung  together  and  lowered  to  the  bottom  of  the  sea,  where  they 
are  allowed  to  remain  for  a  certain  number  of  hours,  and  in  which 
the  animals  introduce  themselves.  Frequently  from  eight  to  ten 
polypi  are  taken  from  ever}'^  jar  at  each  visit  of  the  fishermen. 
In  less  deep  water  earthenware  drain-pipes  are  placed  side  by 
side,  for  distances  frequently  exceeding  half  a  mile  in  length, 
and  in  these  also  they  enter,  and  are  taken  by  the  fishermen. 
As  they  are  attracted  by  white  and  all  smooth  and  bright  sub- 
stances, the  natives  deck  places  in  the  creeks  and  hollows  in  the 
rocks,  with  white  rocks  and  shells,  over  which  the  polypi  spread 
themselves,  and  are  caught  from  four  to  eight  at  a  time.  But 
the  most  successful  manner  of  securing  them  is  pursued  by  the 
inhabitants  of  Karkenah,  who  form  long  lanes  and  labyrinths  in 
the  shallows,  by  planting  the  butt-ends  of  palm  branches  at  short 
distances  from  each  other,  and  these  constructions  extend  over 
spaces  of  two  or  more  miles.  On  the  ebb  of  the  tide  (the  fall  is 
here  about  10  feet)  the  octopodia  are  found  in  the  pools  inside 
the  enclosures,  and  are  easily  collected  by  the  fishermen,  who 
string  them  in  bunches  of  fifty  each,  and  from  eight  to  ten  of 
these  bunches,  called  '  risina,'  are  secured  daily  during  the 
season,  by  every  boat's  crew  of  four  men." — Simmonds,  Com- 
mercial  Products  of  the  Sea. 

AMPHiocTOPUS,  Fischer,  1882.  Proposed  for  0.  membranaceus^ 
Quo}'^,  the  body  of  which  is  provided  with  a  thin  membrane  on 
either  side,  not  reaching  its  extremity. 

PTEROCTOPUS,  Fischer,  1 882.  Arms  united  to  their  extremity 
by  a  membrane.     0,  tetracirrhus^  Delle  Chiaje.     Mediterranean 
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CiSTOPtJS,  Gray,  1849.     , 

Distr, — Only  two  species  known ;  Celebes,  India,  Patagonia. 
G.  Indicus^  Riippell  (xxiii,  6). 

Body  without  fins ;  arijas  with  two  rows  of  sessile  suckers ; 
upon  the  web  connecting  the  arms  is  a  bag  opening  by  a  small 
pore  between  each  pair  of  arms. 

Sc^URGUS,  Troschel,  1857. 

Distr, — Two  species ;  Mediterranean  Sea. 

Body  oval,  wider  than  the  head  ;  arms  short ;  cups  or  suckers 
with  narrow  bases.     Third  left  arm  hectocotylized. 

As  the  principal  character  on  which  this  genus  is  founded,  is 
the  hectocotylized  arm  of  the  male,  it  is  sometimes  impossible  to 
ascertain  whether  specimens  belong  to  this  genus  or  to  Octopus. 
It  is  very  probable  that  some  of  the  species  described  under 
Octopus  should  be  placed  here. 

Alloposus,  Yerrill,  1880. 

Distr, — A.  mollis,  Yerrill  (xxiv,  13).    100  m.  S.  of  Newport,  R.  I. 

Allied  to  Philonexis  and  Tremoctopus.  Body  thick  and  soft, 
smooth ;  arms  united  by  a  web  nearly  to  the  ends ;  suckers  in 
two  rows,  sessile  ;•  mantle  firmly  united  to  head  by  a  ventral  and 
two  lateral  commissures  and  by  a  broad  dorsal  band ;  siphon 
short,  well  forward.  Right  arm  of  third  pair  hectocotylized  in 
the  male,  and  developed  in  a  sac  in  front  of  the  right  eye. 

PiNNOCTOPUS,  Orb.,  1845. 
Finned  Octopus. 

Distr, —  P.  cordiformis,  d'Orb.  (xxiv,  12).     New  Zealand. 
Body  like  Octopus  but  finned ;  arms  with  two  rows  of  suckers. 

Eledone,  Leach,  1817. 

Syn, — Polypus,  Owen.  Moschites,  Schneider,  1784.  Ozsena, 
Raf.,1814. 

Distr, — Three  species;  Norway,  Britain,  Mediterranean  Sea. 
E,  Aldrovandi,  Chiaje  (xxiv,  11). 

Body  rounded,  without  fins ;  the  arms  with  a  single  row  of 
suckers.     Third  right  arm  hectocot3^1ized. 

E.  moschatus  inhabits  from  10  to  100  metres  in  depth,  rocky  as 
well  as  sandy  shores  of  the  Mediterranean  Sea ;  it  appears  in  the 
markets  of  Genoa  in  quantities  from  September  to  May.  It  is 
able  to  throw  itself  out  of  the  water  to  a  distance  of  8  or  10  feet, 
and  can  also  eject  water  from  its  funnel  for  over  a  foot.  Verany 
has  seen  it  repeat  this  jet  eight  times,  taking  six  to  eight  respi- 
rations between  each  jet. 

Notwithstanding  its  musky  odor,  this  species  is  largely  used 
for  food ;  some  skin  it,  and  others  use  seasoning  to  diminish  this 


OCTOPODIDiE.  21 

odor.  Its  flesh  is  more  tender  than  that  of  the  Octopus,  but  it 
has  less  taste  and  is  not  so  well  liked.  It  is  used  boiled,  as  a 
salad,  fried  or  as  a  ragout. 

The  women  of  the  tribe  of  M'talassa  ^Algiers),  anoint  their 
hair  with  the  black  liquid  which  they  collect  from  this  moUusk, 
but  whether  they  use  it  as  a  d3'e  or  for  the  sake  of  its  musk-like 
perfume,  is  not  known.  The  perfume  appears  to  be  capable  of 
industrial  use. — Aucapitaine,  Be  v.  et  Mag,  Zool.^  366,  1862. 

Johnston  says  of  E.  octopodia^  a  species  common  in  Northern 
Europe :  "  When  at  rest,  this  octopod  lies  prone  on  the  belly, 
the  arms  spread  out  in  front,  with  their  extremities  exposed  in 
spirals  on  the  sides.  It  has  in  this  position  a  considerable  like- 
ness to  a  toad;  and,  often  raising  the  back  and  head,  its  aspect 
is  really  repulsive  and  threatening.  It  moves  quickly,  and 
always  retrograde,  playing  its  arms  in  a  regulated,  graceful 
manner,  which  no  one  can  contemplate  without  wonder  in  a 
body  so  grotesque  and  apparently  so  inapt  for  locomotion." — 
Proc,  Bene.  K  H,  Club,  i,  198. 

BoLiTiENA,  Steenstrup,  1850. 

More  gelatinous  than  Eledone ;  suckers  smaller,  less  developed. 

In  the  description  of  this  genus  no  type  is*cited.  In  Wood- 
ward and  Keferstein  a  single  living  species  is  mentioned,  but 
without  name. 

CiRROTEUTHis,  Eschricht,  1836. 

JEtyni. —  Cirrus,  a  filament,  teuthis,  a  cuttle-fish. 

Syn, — Bostrychoteuthis,  Agass.,  184T.  Sciadephorus,  Rein, 
and  Proch,  1846. 

Distr, —  C.  Mulleri,  Esch.  (xxiii,  T).     Greenland. 

Body  with  two  transverse- medial  fins  ;  mantle  united  to  the 
head  nearly  all  round,  by  a  cervical  band  ;  arms  united  by  a  web 
nearl}^  to  their  tips. 

STAUROTEUTHis,  Verrill,  18*19.  Allied  to  Cirroteuthis,but  with 
the  mantle  united  to  the  head  all  around,  and  to  the  dorsal  side 
of  the  slender  siphon,  which  it  surrounds  like  a  close  collar, 
leaving  only  a  very  narrow  opening  around  the  base  of  the 
siphon  laterally  and  ventrally.  Fins  triangular,  in  advance  of 
the  middle  of  the  body.  Dorsal  cartilage  forming  a  median 
angle  directed  backward.  Body  flattened,  soft,  bordered  by  a 
membrane.  Eyes  covered  by  the  integument.  Web  not  reaching 
the  tips  of  the  arms.  Suckers  in  one  row.  Right  arm  of  second 
pair  is  altered,  in  the  male,  at  the  tip.  S.  Syrtensis,  Yerrill. 
Near  Sable  Island. 

Trttaxeopus,  Owen,  1881. 

Distr. —  T.  cornutus,  Owen  (xxiii,  10).     Australia. 
Body  not  finned  ;  suckers  on  the  arms  three-ranked. 
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Family  TREMOCTOPID^. 

Tremoctopus,  Chiaje,  1830. 

Etyra, —  Treraata^  pores,  and  Octopus, 

Sy/i.— Philonexis,  d'Orb.,  1835. 

Distr. — 6  species ;  Mediterranean,  Atlantic,  N.  Pacific,  Mau- 
ritius.    T,  violaceus,  Chiaje  (xxiii,  8). 

Body  rounded,  head  large,  band  of  the  neck  very  small. 
Funnel  short.  Two  aquiferous  pores  in  the  neck.  Third  right 
arm  hectocotylized,  fringed  on  the  sides,  and  developed  in  a 
sack-like  aperture  on  the  side  of  the  head.  Two  first  pairs  of 
arms  united  by  a  web  in  the  female  (not  in  the  male),  other  arms 
free. 

Parasira,  Steenstrup,  1861. 

Distr. — 2  sp.;  Mediterranean.     P.  catenulata,  Fer.  (xxiii,  9). 

Body  rounded ;  head  small  and  short ;  neck  band  rather  broad. 
Funnel  long.  No  water-pores  in  the  neck,  two  at  the  base  of 
the  siphon.  Third  right  arm  hectocotylized,  not  fringed,  devel- 
oped from  a  pedicelled  sack.  Male  very  different  from  the 
larger  female. 

The  flesh  of  this  mollusk  is  tough  and  unwholesome,  and  for 
these  reasons  is  not  sold  in  the  Italian  markets.  The  Genoese 
fishermen  make  of  the  skin  of  the  body  a  sort  of  cap,  whereof 
the  reticulations  serve  as  ornaments. 

Haliphron,  Steenstrup,  1858. 

Arm  only  known.  With  bell-shaped  cups,  having  lily-like 
borders. 

Described  from  a  single  arm  found  in  the  stomach  of  a  shark. 
No  species  characterized. 

Family  ARGONAUTID^. 

Argonauta,  Linn.,  1T56. 

Argonaut,  or  Paper  Nautilus,  Argonautai^  sailors  of  the  ship 
Argo.     Syn, — Ocythoe,  Leach  (not  Rafin.),  1817. 

Distr, — 9  sp.  All  warm  seas.  A,  Argo  (xxiv,  18)  is  found  in 
the  tropical  Pacific,  Indian  and  Atlantic  Oceans ;  Gulf  of  Cali- 
fornia, Mediterranean,  Cape  of  Good  Hope.  Fossil,  2  species. 
Tertiary  of  Europe. 

Characters,  those  of  the  family  (p.  12).  The  third  right  arm 
of  the  male  is  hectocotylized. 

The  shell  of  the  Argonaut  is  thin  and  translucent ;  it  is  not 
moulded  on  the  body  of  the  animal,  nor  is  it  attached  by  shell- 
muscles  ;  and  the  unoccupied  hollow  of  the  spire  serves  as  a 
receptacle  for  the  minute  clustered  eggs  (xviii,  15).     The  shell 
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is  peculiar  to  the  female :  its  special  function  is  for  the  protection 
and  incubation  of  the  eggs.  It  is  not  homologous  with  the 
chambered  or  internal  rudimental  shells  of  other  cephalopods, 
but  may  be  compared  with  the  cocoon  of  the  leech,  or  the  float 
of  lanthina.  The  Argonaut  sits  in  its  boat  with  its  siphon  turned 
towards  the  keel,  and  its  sail-shaped  (dorsal)  arms  closely 
applied  to  the  sides  of  the  shell  It  swims  by  ejecting  water 
from  its  funnel,  and  crawls  in  a  reversed  position,  carrying  its 
shell  over  its  back  like  a  snail. 

The  male  Argonauts  (xvi,  84,  85),  are  one  inch  in  length,  and 
possess  no  shell;  their  dorsal  arms  are  pointed,  not  expanded. 
The  testis  is  large,  and  like  that  of  the  Octopus  in  structure  and 
situation  ;  it  contains  spermatozoa  of  different  degrees  of  devel- 
opment, and  the  excretory  duct  probably  debouches  into  the 
hectocotylus. 

A  living  Argonaut  was  captured  at  Long  Branch,  New  Jersey, 
by  a  fisherman,  in  August,  18t6.  It  was  kept  alive  for  eight  or 
nine  days  and  made  feeble  attempts  to  swim  in  its  narrow  con- 
finement (Avi,  Nat,xi,  243).  Numbers  of  fresh  shells  have  been 
recently  dredged,  about  90  miles  south  of  Narraganset  Bay, 
R.  I.,  bj^  the  TJ.  S.  Fish  Commission. 

The  occurrence  of  the  Argonaut  on  the  Florida  coast,  in  one 
instance  with  the  animal  entire,  is  mentioned  in  Am.  ^a^.,xii,  39*?. 

Dr.  H.  Miiller  observes  that  the  female  Argonaut  appears 
periodically  in  great  numbers  at  Messina  during  the  spawning 
season,  but  at  other  times  her  usual  habitat  is  at  the  bottom  in 
deep  waters.  The  male  is  always  very  small,  and  is  rarely  met 
with :  its  hectocotylized  arm  is  detached  during  coition  and  is 
found  in  the  mantle  of  the  female,  where  it  enjoys  a  prolonged 
separate  life,  although  unprovided  with  digestive  organs.  The 
young  female  an  inch  in  length,  has  no  shell ;  it  is  developed 
later. 

In  South  Australia,  at  certain  seasons  of  the  year,  during  the 
prevalence  of  strong  northerly  winds,  the  shells  of  the  female 
Argonaut  are  washed  ashore  in  considerable  numbers.  Many  of 
these  shells  contain  the  animal  in  a  living  state ;  but  they  soon 
fall  a  prey  to  the  sea-gulls,  by  whom  they  are  greedily  devoured. 

Suborder  II.  DEC  APOD  A, 

Body  oblong, laterally  finned;  arms  consisting  of  eight  normal 
(sessile)  ones,  and  two  longer  or  tentacular  arms,  which  are 
contractile  or  retractile ;  suckers  provided  with  corneous  rings, 
sometimes  armed  with  teeth,  or  with  hooks ;  shell  dorsal,  internal. 
One  or  two  of  the  sessile  arms  are  modified  for  copulation. 
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Family  LOLIGINID^. 

LoLiGO  (Pliny),  Lamarck,  1801. 

Galamary.     Syn, — Pteroteuthis,  Blainv. 

Bistr, — 31  sp.;  all  seas,  Norway,  United  States,  New  Zealand. 
L,  Fealii,  Lesueur  (xxv,  20-22). 

Body  long,  with  posterior  rhombic  fins  united  behind  ;  mantle 
supported  by  a  cervical  ridge  and  by  cup-like  cartilages  on  the 
base  of  the  funnel  or  siphon ;  siphon  valved,  attached  by  bands 
to  the  head  ;  arms  with  two  rows  of  suckers  provided  with  homy, 
dentated  rings ;  tentacular  arms  with  four  rows  of  suckers  on 
their  clubs.  Fourth  left  arm  hectocotylized  at  its  extremity. 
Gladius  feather-like,  its  shaft  keeled  on  the  ventral  side. 

The  calamaries  are  good  swimmers ;  they  are  found  in  all  parts 
of  the  world.  Owen  mentions  that  the  pens  are  sometimes 
duplicated  in  old  specimens,  several  being  found  packed  closely, 
one  behind  another.  The  suckers  on  the  margins  of  the  pro- 
jections of  the  buccal  membrane  are  doubtless  additional  prehen- 
sile organs  very  useful  in  assisting  in  holding  the  food  to  the 
mouth.  There  appear  to  be  two  types  of  form  in  the  gladius  or 
internal  shell:  that  in  which  the  wings  are  expanded,  with  convex 
margins, and  that  in  which  they  are  narrow,  with  nearly  straight 
margins. 

The  so-called  artificial  eyes  of  the  ancient  Indian  mummies  of 
Arica,  Peru,  are,  according  to  Tschudi,  the  dried  eyes  of  Loligo 
gigas  inserted  in  lieu  of  the  natural  organs.  According  to 
Verrill,  numbers  of  the  young  of  the  American  Loligo  Pealii  are 
often  found  in  the  stomach  of  the  red  jelly-fish.  Of  L,  pallida^ 
a  closely  allied  or  identical  species,  Mr.  Yerrill  says :  "  These 
squids  are  eagerly  devoured,  even  when  full-grown,  by  many  of 
the  larger  fishes,  such  as  blue-fish,  black-bass,  striped-bass,  etc. 
When  young  they  are  preyed  upon  by  a  still  larger  variety  of 
fishes.  It  is  often  taken  in  the  seines  in  large  numbers  with 
menhaden,  upon  which  it  probably  feeds." 

On  the  30th  of  November,  1860,  the  French  steamer  Alecton, 
commanded  by  Lieut.  Bouyer,  encountered,  between  Madeira 
and  Teneriffe,  an  enormous  Poulpe,  which  was  swimming  on  the 
surface  of  the  water.  The  animal  measured  15  to  18  feet  in 
length,  without  counting  the  formidable  arms,  covered  with 
cups,  which  crowned  its  head.  Its  color  was  brick-red  ;  it^  eyes 
had  a  prodigious  development  and  frightful  fixity.  •  Its  mouth, 
like  the  beak  of  a  parrot,  could  be  opened  to  the  extent  of  18 
inches.  Its  body,  fusiform  but  much  swelled  towards  the  centre, 
presented  an  enormous  mass,  the  weight  of  which  has  been  esti- 
mated at  more  than  4400  pounds.  Its  fins,  situated  at  the 
posterior  extremity,  were  rounded  in  two  fleshy  lobes  and  of 
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very  large  size.  The  commander  of  the  vessel,  on  perceiving  it, 
halted  upon  his  course  and  made  preparations  for  capturing  the 
monster.  Guns  were  charged  and  harpoons  hastily  prepared ; 
but  at  the  first  discharge  of  the  former,  the  animal  dived  under 
the  ship  and  immediately  appeared  on  the  other  side.  Attacked 
again  with  harpoons,  it  disappeared  two  or  three  times,  and,  each 
time  that  it  reascended  to  the  surface,  its  long  arms  writhed. 
The  ship  followed  or  arrested  its  course  according  to  the  move- 
ments of  the  animal.  This  chase  lasted  more  than  three  hours. 
The  commander  of  the  Alecton  was  determined  to  capture  this 
new  kind  of  enemy ;  nevertheless  he  did  not  dare  to  lower  a  boat, 
for  a  single  arm  of  this  cephalopod  would  suffice  to  overturn  it. 
The  harpoons  which  were  launched  at  it  penetrated  the  flabby 
flesh  and  came  out  without  success ;  several  balls  traversed  it 
also  unsuccessfully.  Nevertheless  it  received  one  of  them  which 
appeared  to  wound  it  badly,  causing  it  to  vomit  a  great  quantity 
of  frothy  matter  and  blood  mixed  with  viscid  matter  which 
spread  a  strong  odor  of  musk.  It  was  at  this  instant  that  they 
succeeded  in  lassooing  the  animal,  but  the  rope  slid  along  the 
elastic  body  until  arrested  by  the  fins.  Attempting  to  haul  their 
prize  aboard,  they  had  already  raised  the  greater  part  of  the 
animal  from  the  water  when  its  enormous  weight  caused  the  rope 
to  penetrate  the  flesh  and  separate  the  posterior  portion  of  the 
body — which  was  drawn  on  board,  whilst  the  rest  disappeared  in 
the  sea. 

The  above  is  condensed  from  a  letter  addressed  to  M.  Moquin- 
Tandon,  by  M.  Sabin  Bertholet,  consul  of  France,  at  the  Cana- 
ries, who  saw  the  fragment  alluded  to,  and  received  the  relation 
of  the  commandant  of  the  vessel.  One  of  the  officers  made  a 
sketch  of  this  animal,  which,  in  conjunction  with  the  description, 
is  considered  by  Messrs.  Crosse  and  Fisher  sufficiently  exact  to 
warrant  them  in  determining  it  to  belong  to  a  new  species  of 
Loligo,  which  they  name  L,  Bouyeri.  The  figure  and  description 
show  but  eight  arms,  but  the  elongated  form  of  the  body,  the 
proportional  shortness  of  the  arms  and  the  presence  of  the  pos- 
terior fins,  show  it  to  have  been  one  of  the  decapods.  Probably 
the  tentacular  arms  were  either  deficient  or  were  not  seen. 

LOLiQUNCULA,  Stccnstrup,  1881.  Swimming  lobes  thick,  wide 
and  very  short,  forming  together  a  transverse  oval ;  female 
receiving  the  spermatophores  upon  the  interior  wall  of  the 
mantle,  alongside  the  left  branchia.  L.  brevis,  Blainv.  (xxv,  23). 
Characters  perhaps  insuflScient. 

TEUTHis,  Gray,  1849.  Buccal  membrane  without  suckers.  A 
single  European  species,  L.  media.  It  was  known  to  Aristotle 
and  the  ancients ;  and  is  highly  esteemed  for  food  in  Italy. 
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LoLiOLUS,  Steenstrup,  1856. 

Distr, — 3  species  ;  Gulf  of  California,  Indian  Ocean.  L,  affinis, 
Steenst.  (xxr,  30). 

Body  rather  long,  with  posterior  round  fins  united  behind ; 
siphon  not  attached  to  the  head.  Fourth  left  arm  hectocotylized 
in  its  entire  length.  Gladius  feather-like,  broad.  Otherwise  as 
in  Loligo. 

Loligo  hemipteraj  L.  hrevipinna,  and  other  Loligines  with 
blunt  extremity  and  round  fins,  may  perhaps  belong  to  this  small 
group,  which  is  not  widely  separated  by  its  characters  from 
Loligo. 

Sepioteuthis,  Blainv.,  1824. 

Syn. — Chondrosepia,  Leuck,  1826. 

Distr. — 14  species;  West  Indies,  Cape,  Red  Sea,  Java,  Aus- 
tralia, Mediterranean,  Madagascar,  Sandwich  Islands.  5.  Steno- 
dactyla,  Grant  (xxv,  24).     8,  lunulata,  Fer.  Orb.  (xxv,  25). 

Body  rather  long  or  oval,  with  small  lateral  fins  extending  its 
entire  length  ;  siphon  attached  to  the  head  by  muscular  bands  ; 
buccal  skin  with  seven  projections  covered  with  suckers ;  a  strong 
wrinkle  behind  the  eyes.  Fourth  left  arm  hectocotylized  at  its 
extremity.     Otherwise  like  Loligo. 

Teuthopsis,  Deslongchamps,  1835. 

Etym. —  Teuthis,  a  calamary,  and  opsiSj  like. 

Distr. — A  few  species  known,  fossil  in  the  lias  of  France  and 
Wurtemberg.     T.  Bunnallii^  Desl.  (xxviii,  55,  56). 

Pen  or  gladius  dilated  and  spatulate  behind,  its  wings  curved 
towards  the  ventral  side  somewhat  spoon-like. 

Leptoteuthis,  Meyer,  1834. 

Etym. — Leptos^  thin,  and  teuthis^  a  calamary. 

Distr. — L.  gigaSj  Meyer  (xxviii,  57 ).    Oxford  clay,  Solenhofen. 

Shaft  of  the  pen  enlarging  from  a  point  to  a  broad  blade  in 
front,  with  long,  lateral  wings  starting  from  the  posterior  pointed 
end. 

BEiiEMNOSEPiA,  Agassiz,  1836. 

Syn. — Belopelti8,yoltz ;  Geoteuthis, Munst.,  1 843 ;  Loligosepia, 
Queenst.,  1839  ;  Palseosepia,  Theodori,  1844. 

Distr. — 9  sp.  Fossil,  in  the  Upper  Lias  of  Wurtemburg, 
Calvados  and  Lyme  Regis.     B.  lata,  MUnst.  (xxviii,  63). 

Gladius  like  Leptoteuthis  and  perhaps  not  separable  from  it. 
The  shaft  is  more  triangular,  and  the  lateral  wings  broader,  with 
more  rounded  outlines. 

Besides  the  pens  of  this  calamary,  the  ink-bag,  mantle  and 
bases  of  the  arms,  as  well  as  the  horny  shells,  are  preserved. 
Some  of  the  ink-bags  are  nearly  a  foot  in  length,  and  are  invested 
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with  a  brilliant  nacreous  layer.  So  indestructible  is  this  fossil 
ink  that  it  is  yet  capable  of  use  as  Sepia.  It  is  difficult  to 
understand  how  it  was  preserved,  as  the  recent  calamaries  spill 
their  ink  on  the  slightest  alarm. 

BEFiOTEUTHrs,  Muuster,  1843. 

Etym, — Belbs,  a  dart,  and  teuthis,     Syn, — Sepiolites,  Miinster. 

Distr. — B.  subcostata^  Miinst.  (xxviii,  68).  Upper  Lias  of 
Wurtemburg. 

Gladius.  Shaft  lozenge-shaped,  pointed  at  each  end,  with 
posterior  lateral  wings. 

Phylloteuthis,  Meek  and  Hayden,  I860. 

Distr, — P.  subovata,  M.  and  H.  (xxviii,  59).  Upper  Cretaceous, 
Dakota. 

Gladius  thin,  subovate,  slightly  concave  below,  and  convex 
above.  From  behind  the  middle  it  narrows  towards  the  front, 
the  outline  of  the  lateral  margins  being  convex,  while  the 
posterior  end  is  more  or  less  obtusely  angular. 

This  genus  is  founded  on  the  impression  of  the  expanded 
part  of  a  gladius  in  a  mass  of  rock;  it  was  evidently  thin,  and. 
as  no  part  of  its  substance  remains,  is  supposed  to  have  been 
corneous.     It  looks  very  like  Beloteuthis. 

Ptiloteuthis,  Gabb,  1869.    . 

Distr, — P.  foliatus,  Gabb  (xxviii,  60).     Cretaceous,  California. 

Gladius  elongate,  subovate,  very  thin,  anterior  end  broadly 
angulated,  no  midrib;  surface  marked  by  numerous,  irregular, 
small  wrinkles,  which  radiate  backwards  and  outwards,  partly 
from  the  anterior  end,  and  partly  from  an  imaginary  median  line. 

[ScAPTOREHYNCHUS,  BcUardi.] 

Pounded  on  decapod  beaks  discovered  in  the  tertiary  of 
Piedmont.     S,  miocenicus^  Bellardi  (xxviii  .*[5-TT). 

Family  SEPIOLID^. 

Sepiola,  Leach,  181*1. 

Syn. — Sepioloidea,  d'Orb,  1839.     Fidenas,  Gray,  1849. 

Distr, — T  sp.  European  Seas,  Japan,  Mauritius,  Viti  Is., 
Australia,  Singapore,  Coast  of  Maine,  U.  S. 

Body  short,  purse-like,  mantle  united  to  the  head  cervically-, 
and  ventrally  supported  by  a  ridge  fitting  a  groove  on  the  funnel ; 
arms  with  two  or  eight  rows  of  pedunculated  suckers,  the  rings 
of  which  are  not  toothed,  and  eight  rows  of  very  small  ones  on 
the  tentacular  clubs.  Fins  oval,  dorsal.  Gladius  lancet-form, 
only  half  as  long  as  the  body,  margins  thickened.  First  left 
arm  hectocotylized. 
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Mr.  Alder  says  of  S,  Sepiola,  the  common  European  species  : 
"  This  is  an  odd  fish,  crouching  generally  at  the  bottom  like  a 
toad,  with  its  great  goggle-eyes  half  closed,  and  sometimes 
crawling  along  by  means  of  its  suckers,  puffing  the  water 
through  the  funnel  all  the  time.  When  it  does  take  to  swimming, 
it  darts  very  quickly  through  the  water,  and  is  difficult  to  catch. 
When  taken  out  of  the  water  and  placed  on  the  hand,  it  had 
recourse  to  an  odd  mode  of  progression,  turning  two  or  three 
somersets  in  tumbler-fashion,  first  laying  hold  with  its  arms, 
turning  over  and  laying  hold  again  until  it  managed  to  get  back 
into  the  water."  It  is  said  by  Mr.  Gosse,  to  burrow  in  the  sand 
by  blowing  through  its  funnel,  and  using  its  arms,  with  their 
suckers,  to  remove  small  stones  and  gravel.  They  spawn 
towards  the  end  of  May  or  beginning  of  June.  The  eggs  are 
arranged  in  the  centre  of  a  bluish  gelatinous  mass,  as  if  around 
an  axis,  and  fifteen  to  thirty  of  these  masses,  each  containing 
from  forty  to  one  hundred  and  thirt}'  eggs,  are  united,  each  by 
a  basal  stalk,  to  form  a  group  attached  upon  some  submarine 
body.  The  fry  is  hatched  in  twenty-two  to  twenty-five  days. 
They  visit  the  Algerine  coast  in  numerous  troops  during  the 
month  of  May,  for  the  purpose  of  spawning.  In  the  Mediter- 
ranean it  is  found  at  depths  of  60  to  200  metres,  where  it  lives 
in  company  with  the  Eledones.  Largely  consumed  as  food  in 
Italy  ;  it  is  much  esteemed  for  the  delicacy  of  its  flesh. 

S,  FenareSj  Gray,  the  type  of  Gray's  genus  Fidenas,  does 
not  appear  to  possess  any  distinctive  characters,  except  that 
the  suckers  are  long-peduncled,and  the  peduncles  are  constricted 
on  the  upper  part.  The  only  specimen  is  in  spirits,  and  is  in  a 
mutilated  state. 

RossiA,  Owen,  1834. 

Dedicated  to  Capt.  John  Ross,  the  Arctic  voyager. 

Syn Heteroteuthis,  Gray,  1849. 

Distr, — 10  sp.  Arctic  Seas,  Great  Britain,  Massachusetts 
Bay,  Mediterranean.     R,  Owenii,  Ball  (xxv,  2*1), 

Generally  like  Sepiola,  but  the  mantle  is  supported  cervically 
by  a  ridge ;  arms  with  two  or  four  rows  of  sessile  suckers. 
First  left  arm  and  middle  of  first  right  arm  hectocotylized. 
Shell  lancet-form,  small. 

Owen  thinks  that  the  eyelids  discovered  in  Bossia  palpebrosa, 
and  from  which  it  derives  its  name,  are  a  peculiar  organization 
designed  as  a  defense  for  the  eyes  against  the  spicular  ice 
crystals,  which,  in  the  summer  season,  crowd  the  northern  waters. 

The  eggs  of  Rossia  are  laid  singly,  one  alongside  of  another, 
and  fixed  solely  by  their  viscous  surface. 

Sepiadarium,  Steenstrup,  1881. 
Distr. — S.  Kochii,  Steenstrup  (xxv,  29  \     Japan. 
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Dorsal  lamina  or  pen  absent.  Cartilaginous  support  wanting, 
the  mantle  and  siphon  being  united  by  a  muscular  ligament ; 
mantle  border  joined  dorsally  to  the  neck. 

Idiosepius,  Steenstrup,  1881. 

Diistr. — 7.  pygmasus,  Steenstrup  (xxv,  26).     Indian  Ocean. 

No  dorsal  lamina  or  pen,  but  instead  of  it  there  is,  under  the 
mantle,  a  singular  ring-like  tendinous  support ;  cartilage-button 
oval,  with  corresponding  fosset. 

Stoloteuthis,  Verrill,  1882. 

Distr. — S,  leucoptera^  Verrill.     Off  Martha's  Vineyard,  Mass. 

Body  short  and  thick,  well  rounded ;  head  large,  united  to 
mantle  by  a  broad  dorsal  commissure;  eyes  large,  pupils  round; 
eyelids  free  all  around  ;  no  pen ;  mantle  thick,  extending  farther 
forward  beneath  than  laterally ;  fins  large,  lateral ;  siphon  with 
an  internal  valve  in  both  sexes ;  connective  cartilages  long,  with 
a  central  groove,  fitting  a  linear  ridge  on  each  side  of  the  mantle ; 
arms  webbed  for  more  than  half  their  length,  except  between 
the  ventral  arms ;  second  pair  in  the  male,  and  some  females, 
with  two  or  three  much  enlarged  suckers  near  the  middle. 

Inioteuthis,  Verrill,  1882. 

Distr, — 2  sp.     Japan. 

Body,  lateral  fins,  and  dorsal  commissure  of  mantle  as  in 
Sepiola ;  lateral  connective  cartilages  of  the  siphon  oblong- 
elliptical,  with  the  groove  open  behind,  fitting  a  linear  ridge  on 
each  side  of  the  mantle ;  e3'elids  free  below,  adherent  above ; 
pen  absent;  arms  webbed  only  slightly  at  base;  suckers  both 
on  sessile  arms  and  tentacles,  as  in  Rossia;  left  dorsal  arm 
hectocotylized. 

Family  CRANCHIID^. 

Cranchia,  Leach,  1817. 

In  honor  of  J.  Granch,  naturalist  to  the  Congo  expedition. 

Distr. — 3  sp.  Congo,  Africa ;  VTest  Indies.  C.  8ca6ra,  Leach 
(xxv,  28). 

Characters  generall}-  those  of  the  family.  Body  short,  rounded ; 
fins  very  small,  rounded,  terminal ;  buccal  membrane  pr6duced 
into  eight  lobes ;  arms  shott,  with  two  rows  of  suckers ;  ten- 
tacular clubs  finned  behind,  with  suckers  in  eight  rows.  Siphon 
valved. 

In  C,  megalops,  the  body  is  joined  to  the  head  by  a  pseudo- 
articulation  ;  for  which  Prosch  proposes  the  subgeneric  name 
Owenia^  184T. 
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LoLiGOPSis,  Lamarck,  1812. 

Etym, — Loligo,  and  opsisj  like. 

Syn, — Leachia,  Lesueur,  1821;  Taonius,  Steenstrup,  1861; 
Desmoteuthis,  Verrill,  1882. 

Distr. — 8  sp.,  pelagic.  Northern  Atlantic,  Mediterranean, 
Indian  and  Pacific  Oceans,  Japan.     L.  guttata,  Grant  (xxvi,  35). 

Body  long,  attenuated  behind,  with  large  fins;  siphon  not 
valved ;  tentacles  long  and  slender. 

PEROTis,  Esch.,  1821.  Sides  with  rows  of  acute  tubercles ; 
shell  with  solid  tip.     2  sp. ;  Indian  Ocean,  tropical  Atlantic. 

Family  CHIROTEUTHID^. 

Chiroteuthis,  Orb.,  1839. 

Etym. —  Gheir,  the  hand,  and  teiUhis,  a  calamary. 

Distr. — 2  sp.  Atlantic  and  Mediterranean ;  on  gulf-weed. 
C.  Veranyi,  Fer.  (xxvi,  31,  32). 

Body  long,  attenuated  ;  arms  long,  connected  by  a  short  basal 
web,  with  two  rows  of  small,  long-pedunculated  suckers ;  ten- 
tacles very  long  and  narrow,  covered  their  whole  length  with 
scattered  suckers,  the  clubs  with  four  rows  of  long-pedunculated 
suckers.    Pen  slender  in  the  middle,  slightly  winged  at  each  end. 

The  great  cephalic  development  of  the  animals  of  this  very 
restricted  genus,  the  immense  length  of  the  tentacles  and  the 
peculiar  armament  of  their  clubs,  and  the  gladius  expanded  at 
each  end,  form  excellent  distinctive  characters  from  the  Loli- 
gopsidffi. 

CALLiTEUTHis,  Verrill,  1 880.  Body  short,  tapering  to  a  free  tip  ; 
fins  small,  united  behind ;  siphon  united  to  head  by  two  dorsal 
bands,  and  having  an  internal  valve  ;  mantle  connected  to  sides 
of  siphon  by  lateral  elongated  cartilages  and  grooves ;  arms 
long,  free,  suckers  in  two  rows,  largest  in  middle  of  lateral  and 
dorsal  arms ;  eyes  large,  with  oval  openings ;  buccal  membrane 
simple,  sack-like;  pen  broad,  lanceolate.  G.  reversa,  Verrill 
(xxiv,  14).     New  England. 

Brachioteuthis,  Verrill,  1882. 

Distr. —  G.  Beanii,  Verrill.     OflT  Martha's  Vineyard,  Mass. 

Allied  to  Chiroteuthis ;  differs  in  having  the  lateral  connective 
cartilages  of  the  siphon  simple,  long-ovate,  and  the  corresponding 
cartilages  of  the  mantle  in  the  form  of  simple,  linear  ridges ;  a 
rhombic  caudal  fin ;  pen  with  a  simple,  linear,  anterior  portion, 
suddenly  expanding  into  a  much  broader,  lanceolate,  posterior 
portion,  which  is  naturally  infolded ;  arms  slender,  the  ventral 
ones  not  distinctly  obliquely  compressed ;  tentacular  club  with 
a  spoon-like  cavity  at  tip. 
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HiSTiOTEUTHis,  d'Orbigny,  1839. 

Etym, — Histion,  a  veil,  and  teuthis^  a  calamary. 

Distr, — 3  sp.  Mediterranean  Sea ;  off  Nova  Scotia.  H,  BoneU 
liana,  Fer.  (xxvi,  33,  34). 

Body  short,  cylindrical ;  head  long ;  arms  long,  the  three 
superior  pairs  connected  by  a  largely  developed  web,  the  ventral 
pair  free ;  tentacles  long,  with  six  rows  of  dentated  cups  on  their 
clubs ;  buccal  membrane  six-lobed.     Pen  short  and  broad. 

Family  THYSANOTEUTHID-^. 

Thysanoteuthis,  Troschel,  1851. 

Etym. —  Thysanos,  a  fringe,  and  teuthis,  a  calamary. 

Distr. — 2  sp.  Mediterranean  Sea.  T,  rhombus j  Trosch,  (xxvi, 
36,  3T). 

Body  with  large  triangular  fins  the  whole  length  of  each  side  ; 
arms  with  lateral  expansion  of  the  skin,  and  two  rows  of  pedun- 
culated suckers,  from  which  spring  threads  which  are  connate 
with  the  surface  of  the  lateral  expansions.     Shell  file-shaped. 

Family  ONYCHOTEUTHIDiE. 

The  principal  character  of  this  family  is  the  development  of 
hooks  upon  the  arms,  as  a  means  of  prehension ;  they  replace 
the  sucking  disks  to  a  greater  or  less  extent,  according  to  the 
several  genera.     A  few  fossil  forms  occur. 

GoNATUS,  Gray,  1849. 

Distr, — G,  amcena,  Moll,  (xxvi,  38),  is  found  on  the  coast  of 
Greenland. 

Body  like  Loligo;  arms  thick,  with  four  rows  of  small  suckers; 
tentacular  clubs  with  many  rows  of  small  suckers,  and  a  single 
large  basal  cup  armed  with  a  hook ;  siphon  not  connected  to  the 
head,  without  valve.     Gladius  lancet-form. 

Onychoteuthis,  Lichtenstein,  1818. 

Etym, — Onyx,  a  claw,  and  teuthis,  a  calamary. 

Syn, — Ancistroteuthis,  Gray,  1849. 

Distr, — 10  sp.  Atlantic  and  Pacific  0.,  arctic  and  tropical; 
Mediterranean.     O,  Krohni,  Fer.  et  Orb.  (xxvi,  39,  40). . 

Arms  with  two  rows  of  suckers,  the  rings  of  which  are  not 
toothed ;  tentacles  thick,  their  clubs  with  two  rows  of  strong 
hooks,  and  at  the  base  a  rounded  group  of  suckers,  with  which 
they,  are  supposed  to  unite  the  two  tentacles,  and  use  them  in 
conjunction  as  a  point  d^appui,  where  great  strength  is  required 
in  capturing  their  prey.  Gladius  lancet-form,  with  a  conical 
commencement. 
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These  animals  are  solitary  in  habit,  frequenting  the  open  sea, 
and  especially  banks  of  gulf-weed.  Some  of  the  species  have  an 
immense  geographical  distribution ;  as  O.  BanLni,  from  the 
Arctic  Ocean  to  the  Cape  of  Good  Hope  and  Indian  Ocean.  The 
peculiar  arrangement  of  suckers,  forming  a  circle  at  the  base  of 
each  tentacular  club,  enabling  the  animal  to  use  the  two  clubs  in 
conjunction  when  necessary,  give  an  immense  increase  of  power. 
They  suggested  the  obstetric  forceps  of  Professor  Simpson. 

Onychia,  Lesueur,  1821. 

Si/n.— Teleoteuthis,  Verrill,  1882. 

Distr, — 2  sp.  W.  Indies,  Coast  of  Chili,  Indian  Ocean.  0. 
Garibaea,  Les.  (xxvi,  41). 

Generally  like  Onychoteuthis;  tentacles  thin,  clubs  with  two 
rows  of  hooks,  two  rows  of  suckers,  and  a  circle  of  suckers  at 
the  base  for  supporting  the  tentacles  together.  Gladius  feather- 
like. 

Bnoplotbuthib,  d'Orbigny,  1841. 

Armed  Galamary.     Unoplos,  armed,  and  teuthis. 

Distr, — 6  sp.  W.  Africa,  So.  Pacific,  Mediterranean.  E. 
Smithsiij  Leach  (xxvii,  43).  1  fossil  sp.  Lithographic  stone  of 
the  Upper  Oxford,  Eichstadt,  Bavaria. 

Body  long,  cylindrical,  with  triangular  fins  either  at  the  end  or 
all  along  both  sides  (Ancistrocheirus) ;  arms  with  two  rows  of 
hooks,  and  with  sometimes  (Abralia)  suckers  at  their  ends ;  ten- 
tacles with  hooks  only ;  siphon  connected  with  the  head  by 
bands ;  the  fourth  right  or  left  arm  hectocotylized.  Shell  feather- 
like or  blade-shaped. 

ABRALIA,  Gray,  1849.  Sessile  arms  with  hooks  below,  and 
suckers  at  the  tips.*  Distr. — 4  sp.  N.  Atlantic,  Indian  O.,  Mes- 
sina, Kurile  Isles. 

ANCISTROCHEIRUS,  Gray,  1849.  Fins  occupying  nearly  the  whole 
length  of  the  body.     Distr. — 1  sp.     Indian  Ocean. 

Lbstoteuthis.  Yerrill,  1880. 

Syn.— Cheloteuthis,  Verrill,  1881. 

Distr. — L,  Kamtschatica^  Mldd.     Kurile  Isles. 

Tentacular  club  with  numerous  suckers  and  a  few  large  central 
hooks.  Sessile  arms  dissimilar ;  lower  ones  with  four  rows  of 
suckers ;  upper  with  two  central  rows  of  hooks,  and  with  mar- 
ginal suckers  on  each  side.     Pen  with  a  long  terminal  cone. 

Yerania,  Krohn,  1846. 

Named  for  Yerany,  author  of  a  work  on  the  Cephalopoda  of 
the  Mediterranean  Sea. 

Syn. — Octopodoteuthis,  Ruppell  and  Krohn,  1844. 
Distr, — Mediterranean.     V.  Sicula,  R.  and  K.  (xxvi,  42). 
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Body  cylindrical,  thin,  rounded  behind,  with  fins  along  nearl}' 
the  whole  length  ;  arms  with  two  rows  of  small  hooks ;  tentacles 
thin,  shorter  than  the  sessile  arms,  with  small  suckers ;  siphon 
connected  by  bands.  Shell  feather-like.  Too  close  to  Enoplo- 
teuthis. 

Octopodoteuthis  has  priority,  but  is  rejected  as  inappropriate 
for  a  decapod. 

Plesiotbuthis,  Wagner,  1860. 

Distr, — 2  sp.  Fossil,  in  the  Solenhofen  slate :  liassic.  P, 
prisca^  Wagner  (xxviii,  66). 

Body  rather  long,  attenuated  behind;  arms  with  hooks.  Shell 
small,  lancet-form,  with  a  central  and  two  side  ridges,  and  an 
arrow-shaped  point.  Huxley  supposed  this  genus  to  belong  to 
the  Belemnitidae,  but  the  gladius  showed  neither  rostrum  nor 
phragmocone. 

DoEATEUTHis,  Woodward,  1883. 

Type^ — I^*  Syriaca,  Woodward.     Cretaceous,  Syria. 

Arms  furnished  with  suckers  and  probably  also  with  minute 
booklets ;  the  tentacular  arms  much  longer  than  the  sessile  ones. 
Pen  nearly  as  long  as  the  body,  the  shaft  marked  by  three  equi- 
distant ridges,  one  median  and  two  lateral,  which  converge 
together  at  the  very  acute  distal  extremity;  there  are  lateral 
expansions  on  each  side,  corresponding  with  lateral  fins  on  the 
body  of  the  animal :  the  latter  is  also  provided  with  a  terminal 
fin 

The  form  of  the  pen  as  well  as  that  of  the  animal  indicates 
resemblance  to  Ommatostrephes. 

Cel^no,  Munster,  1842. 

Distr, — 2  fossil  sp.  Liassic  formation  (?f  Solenhofen.  C, 
conica,  Wagner  (xxviii,  61,  62). 

Body  oval ;  arms  with  hooks  and  suckers.  Shell  a  rounded 
blade,  with  winged  projections  on  either  side  of  the  pen  ;  nucleus 
central. 

DosiDious,  Steenstrup,  1856. 

Distr. — The  single,  unfigured  species,  was  at  first  believed  to 
have  been  taken  at  Marseilles,  but  it  is  more  probably  West 
Indian. 

Bodj  long ;  arms  with  large  pedunculated*  suckers  on  the  lower 
half,  and  many  small  ones  on  the  upper,  thinner  half;  clubs  of 
the  tentacles  with  four  or  five  hooks.  Shell  with  a  large,  nearly 
solid  end-cone. 

Perhaps  an  abnormal  specimen,  with  truncated  and  partially 
reproduced  arms. 
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Family  OMMATOSTREPHIDJE. 

Ommatostrephes,  d'Orbigny,  1835. 

Sagittated  Calamary.     Omma,  the  eyes,  and  strepho^  to  turn. 

Syn. — Cycria, Leach.  Todarodes,Steenst.,1880.  Illex,Steenst., 
1880. 

Distr. — 13  sp.  Europe,  N.  Atlantic  Coast  of  U.  S.,  W.  Indies, 
Cape  of  Good  Hope,  Antarctic  Sea,  Pacific  Coast  of  America, 
Poljmesia,  Indian  Ocean.  0,  sagittatus,  Lam.  (xxvii,  44,  45). 
Fossil :  pens  of  4  sp.  in  the  Oxford  clay,  Solenhofen  (liassic)  ; 
1  sp.  tertiary. 

Body  long,  C3dindrical ;  arms  short,  with  two  rows  of  suckers ; 
tentacles  short,  not  retractile,  the  clubs  with  four  rows  of  suckers ; 
siphon  valved,  fastened  to  the  head  by  bands.  Shell  small, lancet- 
form,  with  a  hollow  end-conus. 

These  animals  are  gregarious,  frequenting  the  open  sea  in  all 
climates.  Extensively  used  as  bait  in  the  Newfoundland  cod- 
fishery  ;  they  are  also  the  principal  food  of  the  albatross,  the 
larger  petrels,  the  dolphins  and  the  cachelots.  They  are  called 
^*  sea-arrows "  or  "flying  squids"  by  fisherman,  on  account  of 
their  habit  of  darting  out  of  the  water,  often  to  such  a  height  as 
to  fall  on  the  decks  of  vessels.  The  egg-masses  are  in  large 
clusters,  floating  on  the  surface. 

Ommatostrephes  illecebrosa  was  observed  among  the  wharves 
at  Provincetown,  Mass.,  during  the  month  of  July,  engaged  in 
capturing  and  devouring  the  young  mackerel,  which  were  swim- 
ming about  in  schools,  and  at  that  time  were  about  four  or  five 
inches  long.  In  attacking  the  mackerel  they  would  suddenly 
dart  backward  among  the  fish,  with  the  velocity  of  an  arrow, 
and  as  suddenly  tijrh  obliquely  to  the  right  or  left  and  seize  a 
fish,  which  was  almost  instantly  killed  by  a  bite  in  the  back  of 
the  neck,  with  the  sharp  beaks.  The  bite  was  always  made  in 
the  same  place,  cutting  out  a  triangular  piece  of  fiesh,  and  was 
deep  enough  to  penetrate  to  the  spinal  cord.  The  attacks  were 
not  always  successful,  and  were  sometimes  repeated  a  dozen 
times  before  one  of  these  active  and  wary  fishes  could  be  caught. 
Sometimes,  after  making  several  unsuccessful  attempts,  one  of 
the  squids  would  suddenly  drop  to  the  bottom,  and,  resting  upon 
the  sand,  change  its  color  to  that  of  the  sand  so  perfectly,  as  to 
be  almost  invisible.  '  In  this  way  it  would  wait  until  the  fishes 
came  back,  and  when  they  were  swimming  close  to  or  over  the 
ambuscade,  the  squid,  by  a  sudden  dart,  would  be  pretty  sure  to 
secure  a  fish.  Ordinarily,  when  swimming,  they  were  thickly 
spotted  with  red  and  brown,  but  when  darting  among  the  mack- 
erel, they  appeared  translucent  and  pale.  The  mackerel,  however, 
seemed  to  have  learned  that  the  shallow  water  is  the  safest  for 
them,  and  would  hug  the  shore  as  closely  as  possible,  so  that  in 
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pursuing  them  many  of  the  squids  became  stranded,  and  perished 
by  hundreds,  for  when  they  once  touch  the  shore,  they  begin  to 
pump  water  from  their  siphons  with  great  energy,  and  this  usually 
forces  them  farther  and  farther  up  the  beach.  At  such  times 
they  usually  discharge  their  ink  in  large  quantities.  The  attacks 
on  the  young  mackerel  were  observed  mostly  at  or  near  high 
water,  for  at  other  times  the  mackerel  were  seldom  seen,  though 
the  squids  were  seen  swimming  about  at  all  hours ;  and  these 
attacks  were  observed  both  in  the  day  and  evening.  But  it  is 
probable,  from  various  observations,  that  this  and  the  other 
species  of  squids  are  partially  nocturnal  in  their  habits,  or  at 
least  are  more  active  in  the  night  than  in  the  day.  Those  that 
are  caught  in  the  pounds  and  weirs  mostly  enter  in  the  night, 
and  evidently  when  swimming  along  the  shore  in  schools.  They 
are  often  found  in  the  morning  stranded  on  the  beach  in  immense 
numbers,  especially  when  there  is  a  full  moon,  and  it  is  thought 
by  many  of  the  fishermen  that  this  is  because,  like  many  other 
nocturnal  animals,  they  have  the  habit  of  turning  toward  and 
gazing  at  a  bright  light,  and  since  they  swim  backwards,  they 
get  ashore  on  the  beaches  opposite  the  position  of  the  moon. 
This  habit  is  also  sometimes  taken  advantage  of  by  the  fisher- 
men who  capture  them  for  bait  for  cod-fish ;  they  go  out  in  dark 
nights  with  torches  in  their  boats,  and  by  advancing  slowly  toward 
a  beach,  drive  them  ashore. — Verrill.  Report  of  U.  S,  Fish 
Commissioner  for  18T3,  441. 

The  following  notice  of  the  Squid  of  the  Newfoundland  Banks 
in  its  relation  to  the  American  Grand  Bank  Cod  Fisheries,  is 
condensed  from  a  paper  by  H.  L.  Osborn  in  Am.  Naturalist ^  xv, 
366,  1881. 

The  bait  used  in  the  latter  part  of  the « year  is  the  squid 
Ommatostrephes  illecebrosa.  It  first  appears  on  the  southern 
points  of  Newfoundland  late  in  June  or  early  in  July.  The 
natives  and  fishermen  agree  in  opinion  that  the  squid  migrates 
steadily  northward  during  the  season,  appearing  first  in  the 
northern  harbors  two  weeks  later  than  in  the  southern,  and  finally 
lingering  at  northern  points  in  the  island  after  they  have  entirely 
disappeared  from  those  further  south. 

The  sole  mode  of  capture  of  the  squid  is  called  "jigging,"  a 
term  derived  from  and  descriptive  of  the  process.  The  only 
gear  is  a  peculiar  hook  with  a  couple  of  fathoms  of  mackerel  line. 
No  bait  is  employed.  The  jig  is  of  lead,  two  inches  or  there- 
abouts in  length,  armed  at  its  base  with  sharply  pointed  unbarbed 
pins,  radially  arranged,  and  curving  upward  and  outward.  The 
jigging  is  conducted  in  water  of  from  eight  to  ten  feet,  usually 
from  small  boats,  but  occasionally  from  the  vessel's  side.  The 
jig  is  allowed  to  sink  nearly  to  the  bottom,  where  it  is  kept  con- 
stantly vibrating  up  and  down,  till  the  squid  is  felt  upon  it. 
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Frequently  two  jigs  are  managed,  one  in  each  hand.  The  squid 
merely  clasps  his  tentacles  around  the  jig,  and  doubtless  the  pain 
from  the  sharp  pins  induces  him  to  escape  instantly,  but  the 
fisherman,  who  is  constantly  jerking  the  jig  up  and  down,  pulls 
in  as  rapidly  as  possible,  entangling  the  animal's  arms  among  the 
pins  and  drawing  him  through  the  water  so  fast  that  escape  is 
impossible.  The  instant  he  emerges  from  the  water  he  contracts 
his  body,  discharging  through  his  siphon  a  jet  of  salt  water. 
This  is  followed  by  a  sucking  in  of  the  air  by  successive  respi- 
ratory acts,  till  in  its  middle  portion  his  cylindrical  body  has 
become  almost  spherical.  By  a  second  contraction  the  squid 
now  ejects  from  his  siphon  a  stream  of  his  black  inky  secretion. 
Not  unfrequently  the  luckless  fisherman  has  not  the  squid 
unhooked  before  this  discharge  takes  place  and  may  receive  the 
inky  stream  full  in  the  face.  The  scene  when  the  squid  are  thick 
is  really  exciting ;  the  streams  rising  here  and  there,  in  twenty 
directions  at  once,  point  out  the  rapidity  of  the  catch,  and  the 
monotonous  noise  of  the  squirt  is  only  varied  by  an  occasional 
murmur  of  discontent  from  this  or  that  unfortunate  as  he  lifts 
his  querulous  voice.  The  squid  usually  sell  at  from  twenty-five 
to  forty  cents  per  hundred.  The  number  used  by  a  single  vessel 
in  only  two  months  is  astonishing.  Our  vessel,  a  small  one, 
made  three  "  baitings,"  fishing  each  time  about  two  weeks  and 
used  in  that  time  80,000  of  the  squid. 

A  species  of  Ommatostrephes  is  extensively  fished  in  Japan. 
Mr.  Arthur  Adams  relates  that  off  Nisi-Bama  in  the  Oki  Islands, 
he  saw  a  number  of  lights  moving  upon  the  surface  of  the  water, 
in  all  directions,  which  he  found  were  used  to  attract  the  cephalo- 
pods  to  the  surface ;  where  they  were  secured  by  a  jig,  an  iron 
shank  terminated  .by  a  circle  of  recurved  hooks.  Mr.  Adams 
visited  a  small  fishing  village  near  Hakodadi,  where  he  saw  hun- 
dreds of  thousands  of  squids,  cleaned  and  stretched  on  bamboo- 
sticks,  suspended  on  lines  to  dry  in  the  sun  and  air. 

HYALOTBUTHis,  Gray,  1849.  Body  transparent,  tubercular  be- 
neath ;  one  or  two  cups  on  the  second  pair  of  sessile  arms  larger. 
Distr, — The  only  species  is  from  the  West  Indies. 

MOROTEUTHis,  Verrill,  1882.  Pen  long,  narrow,  thin,  terminating 
posteriorly  in  a  conical,  hollow,  many-ribbed,  oblique  cone,  which 
is  inserted  into  the  oblique  anterior  end  of  a  long,  round,  tapering, 
acute,  solid  cartilaginous  terminal  cone  composed  of  concentric 
layers,  and  corresponding  to  the  solid  cone  of  Belemnites  in 
position  and  relation  to  the  true  pen ;  elliptical  connective  carti- 
lages on  the  base  of  the  siphon ;  nuchal,  longitudinal  crests  three, 
much  as  in  Ommatostrephes ;  eyelids  with  a  distinct  sinus ; 
caudal  fin  large, broad, spear-shaped;  ventral  arms  with  smooth- 
rimmed  suckers  at  the  base.  Rest  of  armature  unknown.  M. 
robusta,  Verrill. 
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STHENOTEXJTHis,  Verrill,  1880.  (Xiphoteuthis,  Owen,  1881.) 
Distinguished  by  its  large  caudal  fin,  and  by  having  a  broad, 
membranous  web  along  the  lower  side  of  the  lateral  arms,  outside 
the  suckers.     O.  megaptera,  Verrill,  Nova  Scotia. 

Architeuthis,  Steenstrup,  1857. 

Syn, — Megaloteuthis,  Kent ;  Dinoteuthis,  More,  1875.  Mou- 
chezia,  Vdlain,  1878. 

Distr. — 9  sp.     N.  Atlantic  Ocean,  Alaska,  Indian  Ocean. 

A  number  of  gigantic  cephalopods,  allied  to  Ommatostrephes, 
have  been  described  and  referred  to  new  genera,  as  above,  prin- 
cipally on  considerations  of  size.  Verrill  says  that  Architeuthis 
may  be  best  distinguished  from  Ommatostrephes  by  the  presence 
on  the  club  of  an  irregular  group  of  small,  smooth-rimmed 
suckers,  intermingled  with  rounded  tubercles  on  each  arm,  the 
suckers  on  one  arm  corresponding  with  the  tubercles  of  the  other, 
so  that  by  them,  the  two  arms  may  be  firmly  attached  together 
and  thus  used  in  concert. 

In  the  Manual  of  Gonchology,  vol.  i,  pp.  74-91,  I  have  given 
detailed  accounts  of  some  of  the  enormous  squids  found  princi- 
pally in  the  North  Atlantic  Ocean.  The  celebrated  Kraken,  an 
imaginary  sea-monster,  doubtless  originated  in  the  marvelous 
tales  of  an  uneducated  people  who  had  seen  some  of  these  squids  : 
so  circumstantial  and  so  well-believed  was  the  account  of  the 
Kraken,  that  Linnaeus  found  a  place  for  it  in  his  "  Systema." 
Scarcely  less  marvelous  are  the  well-authenticated  accounts  of 
some  of  these  monsters  encountered  in  modern  times.  The  fol- 
lowing was  published  in  The  Zoologist,  June,  1875  : 

Capture  of  an  enormous  Cuttle-pish  off  Boffin  Island,  on 
THE  coast  of  Connemara  (Ireland). — On  Monday  last,  the  crew 
of  a  curragh,*  consisting  of  three  men,  met  with  a  strange  adven- 
ture northwest  of  BoflSn  Island.  Having  shot  their  spillets  (or 
long  lines)  in  the  morning,  they  observed  to  seaward  a  great 
floating  mass,  surrounded  by  gulls ;  they  pulled  out,  believing  it 
to  be  a  wreck,  but,  to  their  great  astonishment,  found  it  to  be  a 
cuttle-fish  of  enormous  proportions,  and  lying  perfectly  still,  as 
if  basking  on  the  surface  of  the  water.  A  knife  was  the  only 
weapon  on  board.  The  cuttle  is  much  prized  as  a  bait  for  coarse 
fish,  and  the  crew  resolved  to  secure  at  least  a  portion  of  it. 
Considering  the  great  size  of  the  monster,  and  knowing  the 
crushing  and  holding  powers  of  the  arms,  open  hostility  could 
not  be  resorted  to,  and  the  fishermen  shaped  their  tactics  differ- 
entl3^  Paddling  up  with  caution,  a  single  arm  was  suddenly 
seized  and  lopped  off.  The  cuttle,  hitherto  at  rest,  became 
dangerously  active  now,  and  set  out  to  sea  at  full  speed  in  a 

*  A  large  kind  of  coracle  made  with  wooden  ribs,  and  covered  with 
tarred  canvas. 
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cloud  of  spray,  rushing  through  the  water  at  a  tremendous  rate. 
The  canoe  immediately  gave  chase,  and  was  up  again  with  the 
enemy  after  three-quarters  of  a  mile.  Hanging  on  the  rear  of 
the  fish,  a  single  arm  was  attacked  in  turn,  while  it  took  all  the 
skill  of  the  men  to  keep  out  of  the  deadly  clutch  of  the  suckers. 
The  battle  thus  continued  for  two  hours,  and  while  direct  con- 
flict was  avoided,  the  animal  was  gradually  being  deprived  of  its 
offensive  weapons.  Five  miles  out  on  the  open  Atlantic,  in  their 
frail  canvas  craft,  the  boatmen  still  slashed  away,  holding  on 
boldly  by  the  stranger,  and  steadily  cutting  down  his  powers. 
By  this  time  the  prize  was  partially  subdued,  and  the  curragh 
closed  in  fairly  with  the  monster.  Such  as  remained  of  the  ten 
great  arms  slashed  around  through  the  air  and  water  in  most 
dangerous  but  unavailing  fashion.  The  trunk  of  the  fish  lay 
alongside,  fully  as  long  as  the  canoe,  while  in  its  extremity,  the 
mutilated  animal  emitted  successive  jets  of  fluid,  which  darkened 
the  sea  for  fathoms  around.  The  head  at  last  was  severed  from 
the  body,  which  was  unmanageable  from  its  great  weight,  and 
sank  like  lead  to  the  bottom  of  the  sea.  Of  the  portions  of  the 
moUusk  taken  ashore,  two  of  the  great  arms  are  intact,  and 
measure  8  feet  each  in  length,  and  15  inches  round  the  base. 
The  two  tentacles  attain  a*length  of  30  feet.  The  mandibles  are 
about  4  inches  across.  The  head,  devoid  of  all  appendages, 
weighed  about  6  stone,  and  the  eyes  were  about  15  inches  in 
diameter. 

It  is  evident,  from  the  supine  condition  of  this  monster,  that 
it  was  very  sick  or  in  a  dying  condition  when  attacked ;  other- 
wise, it  would  have  escaped  capture  readily  by  diving.  Certain 
exaggerations  in  the  above  account  are  probably  due  to  the 
ignorance  rather  than  invention  of  the  captors. 

In  a  further  account  of  this  animal,*  Mr.  A.  G.  More  states 
that: 

The  tentacles  were  30  feet  long  when  fresh  (14  and  11  feet  can 
still  be  made  up  from  the  pickled  pieces ),  and  a  short  arm  measured 
8  feet  in  length,  by  15  inches  around  the  base.  The  club  of  the 
tentacle,  nearly  3  feet  in  length,  is  occupied  in  the  centre  of  the 
palm  by  two  rows  of  large  stalked  suckers,  nearly  1  inch  in 
diameter,  fourteen  in  each  row  ;  an  alternating  row  of  fourteen 
smaller  suckers  (^  in.  diam.)  occupies  the  margin  on  each  side 
of  the  palm ;  these  outer  suckers  had  each  a  denticulated  bony 
ring  of  about  twenty-eight  teeth,  pointing  inwards  (the  rings  of 
the  larger  inner  suckers  had  probably  been  removed  or  fallen 
out  before  the  specimens  were  examined).  Just  beneath  where 
the  large  suckers  end,  there  is  a  cluster  of  very  small  ones 
arranged  closely  in  six  transverse  rows,  and  the  extremity  of 

*  Annals  and  Mag,  of  Nat.  Hist,  4th  ser.,  xvi,  123. 


OMMATOSTUEPHIDiE.  39 

the  club  has  also  a  great  number  of  small  suckers,  whilst  a  few 
nearly  sessile  ones  are  scattered  on  the  inner  surface  of  the 
peduncle.  Most  of  these  had  no  denticulations  on  the  rings. 
The  beak  has  a  wide,  strong  tooth  about  the  middle  of  the  edge 
of  the  upper  mandible,  and  a  much  narrower  notch  on  the  outer 
mandible,  on  each  side.  These  specimens  are  now  in  the  Museum 
of  the  Royal  Society,  at  Dublin. 

Several  very  large  cephalopods  have  been  stranded  on  the  coasts 
of  Newfoundland  and  Labrador,  within  the  past  few  years ;  most 
of  them  have  been  well  described  by  Prof.  A.  E.  Verrill. 

8TBBN8TRUPIA,  Kirk,  1882.  Large,  body  comparatively  slender, 
cylindrical,  very  slightly  swollen  in  the  middle ;  caudal  fin  small, 
rhomboidal,  lateral ;  head  long  and  narrow ;  eyes  large,  round  ; 
sessile  arms  small,  all  of  same  size  ;  suckers  stalked ;  internal 
shell  lanceolate,  with  a  hollow  conical  apex.  S.  Stockii^  Kirk, 
New  Zealand. 

PLEOTOTEUTHis,  Owen,  188L  Folded  squid.  Suckers  upon  a 
relatively  broader  flattened  tract  than  in  Ommatostrephes ;  back 
or  dorsal  side  of  the  arms  also  with  a  broad  tract,  flanked  by  a 
thin  fold  of  the  integument  extending  the  length  of  the  arm  on 
either  side. 

Described  from  a  single  gigantic  arm  preserved  in  the  British 
Museum.  The  suckers  are  as  in  Ommatostrephes.  The  ventral 
arms  of  Architeuthis  are  similarly  fringed,  and  it  is  very  doubtful 
whether  the  characters  given  by  Owen  are  suflftciently  distinctive 
even  for  a  subgenus.     P.  grandiSj  Owen  (xxiv,  IT). 

MASTiGOTEUTHis,  Verrill.  Body  elongated,  tapering  to  a  point, 
confluent  with  the  caudal  fin  posteriorl3^  Caudal  fin  very  large 
and  broad,  rhomboidal,  occupying  about  half  the  length  of  the 
body.  Mantle  fastened  to  the  base  of  the  siphon  by  an  ovate, 
ear-shaped  elevated  cartilage  on  each  side,  fitting  into  corres- 
ponding deep,  circumscribed  pits  on  the  base  of  the  siphon. 
Siphon  with  a  bilabiate  aperture,  an  internal  valve,  and  a  pair  of 
dorsal  bridles.  Eyes  large,  with  round  pupils ;  lids  free,  thin, 
apparently  with  a  very  small  anterior  sinus.  Arms  very  unequal, 
the  ventral  ones  much  the  longest.  Suckers  small,  in  two  regular 
rows.  Tentacular  arms  long  and  round,  tapering  to  the  tips, 
shaped  like  a  whip-lash,  without  any  distinct  club ;  the  distal 
portion  is  covered  nearly  all  around  with  exceedingly  numerous 
and  minute  suckers,  which  have  only  a  very  narrow,  naked 
line  along  the  outside.  Pen  narrow  and  bicostate  anteriorly, 
very  slender  in  the  middle ;  posteriorly  much  larger,  with  a  long 
tubular  cone. 

This  remarkable  squid  is  distinguished  by  the  character  of  the 
tentacular  arms  and  suckers,  the  pen,  the  connective  cartilages, 
and  simple  eyelids.     M,  Agassizii,  Verrill  (xxiv,  15,  16). 
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Megateuthis,  Hilge^dorf,  1880. 

DiHtr, — M,  Martensii^  Hilg.     Japan. 

Differs  from  Ommatostrephes  in  the  greater  length  of  the 
eight  arms,  which  are  longer  than  the  mantle,  in  the  thinness  of 
the  tentacular  arms,  and  in  the  greater  width  of  the  pen,  which 
is  double  that  of  Ommatostrephes,  without  rib  and  somewhat 
flabby. 

Founded  on  portions  of  two  individuals  of  a  very  large  cepha- 
lopod.  The  length  of  one  of  them,  including  the  outstretched 
tentacles,  was  about  twenty  feet,  of  which  the  head  and  bodj'^ 
measured  about  seven  and  a  half  feet. 

Family  SEPIID^. 

Sepia,   Linn.,   1758. 

Cuttle-fish,    Syn,^  Palseoteuthis,  Roemer ;  Sepiella,  Gray,  1849. 

Distr, — Littoral,  world-wide.  S.  officinalis^  Linn,  (xxvii,  48, 
49),  S,  elongata,  Orb.  (xxvii,  50).  30  species.  Fossil:  10  sp. 
Oxford  Clay,  Solenhofen ;  Miocene  of  Italy. 

G-eneral  characters  those  of  the  family  (p.  13) ;  under  the  eyes 
a  lid-like  fold,  over  them  lachrymal  openings;  six  aqueous 
pores  in  the  buccal  membrane ;  arms  short ;  tentacles  long ; 
suckers  long-pedunculated ;  siphon  with  very  large  valve.  Fourth 
left  arm  hectocotylized  to  its  base. 

A  few  species  are  known  only  by  the  shell  (cuttle-bone) ;  which 
is  a  calcareous  lamina  lodged  in  the  back  of  the  body,  very  thick 
in  front,  concave  internally  behind ;  terminating  in  a  prominent 
mucro.  The  thickened  part  is  composed  of  numerous  plates, 
separated  by  vertical  fibres,  which  render  it  very  light  and  porous. 
It  was  formerly  used  as  an  antacid  by  apothecaries. 

The  cuttle-fishes  live  near  shore,  and  the  mucro  of  their  shell, 
d'Orbigny  thinks,  is  intended  to  protect  them  in  the  frequent 
collisions  to  which  they  are  exposed  in  swimming  backwards. 

According  to  Verany,  this  animal  prefers  rocky  localities  in 
the  Mediterranean,  where  it  is  fished  by  means  of  a  dredge  called 
a  balancelle,  and  is  also  taken  at  night  with  the  trident.  During 
the  month  of  March  the  fishermen  use  a  living  female  Cuttle 
fastened  to  a  rope,  or  an  imitation  of  one  formed  of  wood,  and 
made  attractive  to  the  male  sex  by  being  ornamented  with  bits 
of  glass ;  this  latter  enveiglement  is  called  by  the  Sicilians  a 
Fumedda,  and  fishing  with  either  of  them  is  very  productive  and 
amusing,  especially  on  a  moonlight  night.  These  animals  may 
weigh  several  pounds  ;  their  flesh  is  much  esteemed  and  abounds 
in  the  Italian  markets  at  all  seasons  of  the  year.  Out  of  the 
water  the  Sepia  dies  quickly,  with  violent  efforts.  At  Rome  the 
pigment  sepia  is  still  manufactured  from  the  ink  of  this  animal. 
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The  chalky  thickening  of  the  shell  is  used  as  a  dentifrice,*  and 
also  for  modeling  metallic  objects,  its  surface  receiving  an 
exceedingly  accurate  impression.  Cuttle-bone  is  a  favorite  beak- 
sharpener  for  caged  birds. 

The  following  observations  on  Sepia  officinalis  were  made  by 
Dr.  Paul  Fischer,  in  August,  1866,  at  the  aquarium  of  Arcachon, 
Gironde,  France.  Besides  the  usual  glass  cases,  there  are  here 
vast  basins  with  earth  bottoms,  and  of  moderate  depth,  which 
receive  the  results  of  the  fishery  on  the  shore  itself.  Without 
this  commodious  arrangement,  it  would  be  impossible  to  preserve 
living,  the  very  delicate  animals. 

The  fishermen  gather  the  young  individuals  called  Gasserons, 
for  food.  Whto  caught  for  the  aquarium,  they  are  at  first  placed 
in  the  great  basins ;  they  show  themselves  very  timid,  discharge 
inky  clouds,  aM  hide  under  floating  objects  ;  always  shaded,  they 
remain  immobile  in  the  horizontal  position,  nearlj''  touching  the 
earth  by  their  ventral  surface.  After  some  days  of  repose,  they 
are  transferred  to  a  glass  aquarium. 

The  normal  position  of  the  Sepia  is  horizontal,  the  fins  undu- 
lating gently,  the  sessile  arms  joined  at  their  extremities,  forming 
a  sort  of  pyramid  or  tetrahedon.  In  this  position  the  appearance 
of  the  head  and  arms  is  very  like  that  of  an  elephant's  head  with 
the  trunk.  The  tentacular  arms  remain  contracted  within  the 
others  when  in  repose ;  a  position  difficult  to  understand,  as  after 
death  they  are  found  to  be  more  than  double  the  length  of  the 
sessile  arms.  Sometimes  the  first  pair  of  arms  are  raised  into  a 
vertical  position,  like  antennae,  the  others  preserving  their  normal 
attitude ;  sometimes,  also,  the  fourth  pair  of  arms  drop  towards 
the  earth  for  a  few  moments,  and  much  elongate  themselves. 

The  coloring  of  the  Sepia  is  eminently  variable  ;  but  if  the  day 
is  clear,  the  dorsal  surface  and  arms  are  magnificently  striped  ; 
the  edges  of  the  fins  are  black,  and  their  superior  face  is  orna- 
mented with  spots  of  the  same  color.  On  the  back  of  large  indi- 
viduals is  seen  two  large  obscure  spots,  which  vary  in  intensity 
and  sometimes  entirely  disappear.  The  eye  is  fatigued  in  fol- 
lowing the  incessant  variation  of  coloring  caused  by  the  constant 
movement  of  the  pigment  cells,  and  the  metallic  reflections  of 
the  head  and  arms  are  glorious  beyond  human  skill  to  reproduce. 
The  skin  is  usually  smooth ;  but  when  the  animal  becomes  irri- 
tated, it  shows  granulations,  principally  on  the  head  and  back. 
This  is  accompanied  by  a  retraction  of  the  arms,  which  appear 
both  shorter  and  narrower ;  the  extremities  no  longer  touch,  but 
curve  slightly.  At  the  same  time  the  colors  change,  a  uniform 
gray  tint  takes  the  place  of  the  striped  bands.     The  approach  of 

*  This  manufacture  is  extensively  pursued  at  Liverpool ;  as  much  as  12 
cwt.  of  cuttle-bone  arriving  at  one  time  for  this  purpose. 
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death  is  equally  announced  by  a  change  of  colors,  which  grow 
dull. 

The  swimming  of  the  Sepia  is  differently  eiffected,  according 
to  the  speed  required.  A  moderate  progression  is  equally  easy 
forwards  or  backwards.  When  the  animal  moves  forward,  the 
body  remains  horizontal ;  the  tentacles,  united  and  extended  in 
front,  rest  on  the  fourth  pair  of  arms.  The  Sepia  follows  in  this 
manner  the  course  of  the  water,  the  resistance  of  which  bends 
the  extremities  of  the  united  arms.  A  moderate  backward  move- 
ment is  effected  in  the  same  manner ;  but  the  tentacles  are  more 
elongated  and  their  extremities  are  somewhat  parted ;  the  arms 
are  raised  to  the  line  of  the  body.  The  undulations  of  the  fins 
commence  at  the  front  or  rear,  according  to  the  direction  which 
the  animal  takes.  This  method  of  swimming,  due  entirely  to  the 
fins,  is  not  slow,  for  the  normal  movement  of  the  Sepia  is  easy, 
elegant  and  rapid  ;  but  an  occasion  of  disquietude,  as  the  sight 
of  an  enemy,  or  a  noise,  causes  a  much  accelerated,  jerky  and 
retrograde  movement.  To  effect  this  the  animal  spreads  its  arms 
and  suddenly  reunites  them  ;  whilst  the  fins,  reduced  to  inaction, 
are  folded  upon  the  ventral  face  of  the  body,  the  posterior 
extremity  of  one  of  them  covering  that  of  the  other. 

This  accelerated  action  is  then  due  to  the  movements  of  the 
arms,  which  cause  a  series  of  extremely  rapid  progressions,  in 
which,  perhaps,  the  funnel  assists  by  its  discharges.  It  is  erro- 
neous  to  regard  the  funnel,  as  some  have  done,  as  the  principal 
or  only  swimming  organ  of  the  cephalopods. 

The  deposition  of  the  eggs  occurs  some  days  after  fecunda- 
tion. I  have  been  a  witness  to  the  deposition  of  three  or  four 
eggs,  but  I  was  not  able  to  distinguish  the  method  of  the  opera- 
tion. A  female  laid  about  one  hundred  eggs,  about  fifty  in  a 
corner  of  the  aquarium,  and  fifty  on  the  opposite  side.  These 
eggs  were  enrolled  by  their  peduncles  around  the  long  leaves  of 
Zostera  marina  (xviii,  13, 14).  The  larger  part  of  the  eggs  were 
laid  in  the  night,  for  I  remarked  them  in  the  morning  for  the  first 
time ;  they  were  already  black. 

When  the  Sepia  is  laying,  she  embraces  the  leaf  of  Zostera 
with  her  tentacles,  and  a  few  instants  afterwards  the  ^gg  is 
attached.  The  female  removed  herself  but  little  from  her  eggs, 
but  she  appeared  to  me  to  be  sick,  exhausted ;  she  died  three 
days  after  having  commenced  oviposition,  and  onl}''  a  few  hours 
after  having  attached  her  last  eggs. 

I  found  the  ovary  filled  with  a  considerable  quantity  of  eggs 
in  all  stages  of  development ;  the  most  advanced  were  already 
flimished  with  a  white  and  opaque  covering,  but  none  of  them 
were  black  like  those  attached  to  the  Zosteras.  The  black  color, 
then,  is  acquired  at  the  moment  of  deposition,  and  it  is  probably 
due  to  a  secretion  of  the  glands  which  surround  the  oviduct. 
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The  coloration  of  the  eggs  has  not  escaped  the  observation  of 
Aristotle,  but  the  explanation  which  he  gives  is -more  than 
doubtful.  The  very  opaque  and  very  dark  skin  of  the  excluded 
egg,  later  becomes  thinner  and  nearly  translucent.  At  the  last 
period  of  development,  if  the  skin  is  torn  away  and  the  viteline 
sack  detached,  one  can  introduce  to  the  world,  as  I  have  often 
done,  the  young  Sepia.  It  swims  immediately,  and  changes 
color  with  the  greatest  facility. 

The  coloration  of  the  Sepias  several  centimetres  in  length  is 
more  variable  than  that  of  the  adults.  The  zebra-like  black 
bands  are  not  seen,  but  the  general  tint  changes  instantly  from 
gray  to  wine-brown,  to  violet,  to  green.  The  young  Sepias  sink 
into  the  sand,  only  showing  a  part  of  the  back  and  the  head; 
they  swim  like  the  adults,  but  ascend  and  descend  more  fre- 
quently. 

The  eye  of  the  Sepia  has  a  very  strange  appearance ;  the  dark 
pupil  representing  exactly  a  co.  It  is  furnished  with  an  upper 
lid,  colored  by  chromatophores,  and  a  narrower,  whitish  under 
lid ;  there  is  also  a  very  distinct  palpebral  sinus. 

The  sea-water  destined  for  respiration  enters  the  cephalic 
extremity  of  the  branchial  sack,  and  leaves  by  the  siphon.  The 
alternate  movements  of  the  openings  of  the  sack  and  siphon  can 
be  readily  seen. 

The  branchial  sack  in  a  number  of  adult  Sepias  was  dilated 
from  seventy  to  seventy-two  times  a  minute,  but  in  the  young, 
about  an  inch  long,  the  inspirations  reached  140  in  a  minute. 
This  result  surprised  me ;  it  confirms,  for  animals  of  variable 
temperature,  the  law  established  for  those  of  fixed  temperature, 
that  the  number  of  inspirations  is  in  inverse  ratio  to  the  age. 

The  use  of  the  tentacular  arms  of  the  Sepias  was  absolutely 
unknown  to  me  until  I  had  the  satisfaction  to  see  them  in  motion 
on  a  morning  of  the  month  of  August  (186*7).  A  case  of  the 
aquarium  had  contained  for  nearly  a  month  a  Sepia  of  medium 
size,  which,  during  that  time,  had  taken  no  nourishment.  I  threw 
to  it  a  rather  large-sized  fish  (Caranx),  which  swam  towards  the 
retreat  of  the  Sepia — who  had  hardly  perceived  it,  when,  with 
prodigious  celerity  and  precision,  he  unrolled  and  launched  for- 
ward his  tentacular  arms,  seized  the  fish  and  drew  it  towards  hia 
mouth.  The  tentacular  arms  then  retracted  and  disappeared, 
but  the  sessile  arms  wrapped  themselves  closely  around  the 
head  and  anterior  portion  of  the  body  of  the  unfortunate  fish — 
which  never  made  a  movement  after  it  was  caught.  The  Sepia 
swam  about  easily  in  all  directions  for  about  an  hour,  eating  the 
while  ;  it  then  let  the  remains  of  the  fish  drop  to  the  bottom  of 
the  aquarium,  having  opened  the  skull  and  devoured  the  brain 
as  well  as  a  portion  of  the  muscles  of  the  back. 

The  use  of  the  tentacular  arms  is  then  no  longer  doubtful ; 
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they  serve  for  the  seizure  of  food.  I  have  been  able  to  verify 
this  fact  a  -second  time  in  examining  the  Calamaries — ^which  pur- 
sued a  troupe  of  little  fishes,  capturing  them  with  these  members. 
Moderate  forward  or  backward  progression  is  not  due  solely  to 
the  fins,  but  is  assisted  by  the  expulsion  of  water  from  the  funnel ; 
if  the  animal  move  forward,  the  funnel  is  recurved  in  front,  and 
forms  nearly  a  right-angle  with  the  body ;  in  retrograde  move- 
ment the  siphon  becomes  horizontal ;  it  is  placed  to  the  right  or 
left  when  the  Sepia  would  turn,  and  is  strongly  recurved  from 
front  to  back  when  it  would  mount  to  the  surface  of  the  water. 

The  variations  of  form  of  the  siphon  are  indisputable,  and  one 
cannot  doubt  their  influence  upon  the  direction  taken  by  the 
animal,  but  the  marginal  fins  are  not  less  useful ;  their  undulations 
commencing  anteriorly  when  the  animal  moves  forward,  and 
posteriorly  in  backward  movement ;  they  change  suddenly  as 
the  direction  may  be  varied.  The  same  facts  were  remarked 
with  regard  to'  the  Calamary. 

SEFiELLA,  Gray,  1849.  Cuttle-bone  weaker,  subcartilaginous, 
always  without  either  carina  or  posterior  beak.  At  the  posterior 
part  of  the  bone  is  a  profound  subcutaneous  pouch,  opening  by 
a  large  pore  at  the  posterior  extremity  of  the  mantle  between 
the  fins. 

Hemisepius,  Steenstrup,  1815. 

Distr, — H,  typicus,  Steenst.  (xxvii,  46,  47).  Cape  of  Good 
Hope. 

Differs  from  Sepia  by  the  sessile  arms  having  only  two  rows 
of  suckers ;  the  ventral  surface  of  the  mantle  with  aqueous  pores 
situated  in  little  nipples,  and  connected  together  by  a  longitu- 
dinal groove.  The  very  rudimentary  calcareous  partitions  of 
the  inner  side  of  the  cuttle-bone  only  cover  a  portion  of  the 
excessively  thin  plate. 

Trachyteuthis,  Meyer,  1846. 

Syn, — Cocoteuthis,  Owen,  1855.     Glyphiteuthis,  Reuss  ? 

Distr. — 3  fossil  species  from  the  Jurassic  of  Europe.  T.  hasti- 
formis,  Ruppell  (xxviii,  11). 

Shell  like  Belosepia,  thickened  ventrally  by  horny,  instead  of 
chalky  layers. 

The  shell  resembles  Sepia  in  the  dorsal  side  being  granulated, 
but  the  ventral  side  is  horny  instead  of  chalky ;  the  posterior 
end  has  long  wing-like  expansions. 

Family  BBLOSEPIID^. 

Belosepia,  Yoltz,  1830. 

Distr, — 5  fossil  species.  European  Eocene.  B,  sepioidea, 
Blainv.  (xxviii,  64,  65). 
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General  characters  those  of  the  family.  Doubtfully  separable 
from  Sepia. 

The  principal  character  of  the  shell  or  sepiostaire,  is  the  hood 
of  chalky  plates  which  covers  the  posterior  end ;  these  partitions 
are  regularly  placed  and  separated  by  cavities.  The  rostrum  is 
thick,  turned  towards  the  back ;  the  wing-like  extensions  of  the 
shell  are  chalky. 

Family  BELEMNITID^. 

The  shell  of  Belemnites  consist  fundamentally  of : — 

1.  A  hollow  cone,  the  phragmocone  (ii,  19,  20),  with  a  thin 
shelly  wall,  termed  the  conotheca,  and  which  is  divided  by  trans- 
verse septa,  concave  above  and  convex  below,  into  chambers  or 
loculi ;  the  chambers  are  perforated  near  the  ventral  margin  by 
a  siphuncle. 

2.  A  guard  or  rostrum  more  or  less  extensively  enveloping  the 
apical  part  of  the  phragmocone.  *'  The  phragmocone  is  not  a 
chambered  body  made  to  fit  into  a  conical  hollow  previously 
formed  in  the  rostrum,  as  some  have  conjectured,  but  both  the 
rostrum  and  cone  grew  together ;  the  former  was  formed  on  the 
exterior  of  a  secretive  surface,  and  the  latter  on  the  interior  of 
another  secretive  surface." — Phillips. 

The  rostrum  is  composed  of  calcareous  matter  arranged  in 
fibres  perpendicularly  to  the  planes  of  the  laminae  of  growth. 
Professor  Owen  describes  the  fibres  as  of  a  trihedral  prismatic 
form,  and  one  two-thoudandth  of  an  inch  in  diameter.  These 
fibres  are  disposed  concentrically  around  an  axis,  the  so-called 
apical  line,  which  extends  from  the  extremity  of  the  phragmo- 
cone to  that  of  the  rostrum.  Indications  of  a  thin  capsule  or 
formative  membrane  appear  in  some  Belemnites  investing  the 
guard ;  in  those  of  the  Oxford  clay  it  is  represented  by  a  granular 
incrustation;  in  some  liassic  species  it  appears  in  delicate  plaits, 
like  ridges  or  furrows ;  in  some  specimens  of  Belemnitella  mucro- 
nata  from  the  upper  chalk  of  Antrim,  it  is  in  the  form  of  a  very 
thin  nacreous  layer. 

3.  A  pro-ostracum,  or  anterior  shell,  which  is  a  dorsal  exten- 
sion of  the  conotheca  beyond  the  end  where  the  guard  disappears. 
The  surface  of  the  conotheca  is  marked  by  lines  of  growth,  and, 
according  to  Yoltz,  it  maybe  described  in  four  principal  regions 
radiating  from  the  apex ;  one  dorsal,  with  loop  lines  of  growth, 
advancing  forward ;  two  lateral,  separated  from  the  dorsal  by  a 
continuous  straight  or  nearly  straight  line,  and  covered  with 
very  obliquely  arched  striae  in  a  hyperbolic  form,  in  part  nearly 
parallel  to  the  dorso-lateral  boundary  line,  and  in  part  reflexed, 
so  as  to  form  lines  in  retiring  curves  across  the  ventral  portion 
nearly  parallel  to  the  edges  of  the  septa.  There  were  at  least 
three  kinds  of  pro-ostracum  in  the  family  Belemnitidae. 
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A,  In  many  Belemnites  the  extension  of  the  conotheca  seems 
to  run  out  in  one  simple  broad  plate,  as  in  B,  hastatus^  from 
Solenhofen  (ii,  22). 

B,  In  Belemnites  Puzosianus^  d'Orbigny,  the  pro-ostracum  is 
very  thin,  and  apparently  horny  or  imperfectly  calcified  in  the 
dorsal  region,  supported  laterally  by  two  long,  narrow,  parallel, 
calcareous  plates  (B.  Puzosianus  from  the  Oxford  clay,  ii,  20). 
Professor  Huxley  considers  this  difference  between  the  pro- 
ostraca  of  generic  importance. 

(7.  The  third  kind  of  pro-ostracum  is  exhibited  by  Orthoceras 
elongata^  De  la  Beche,  the  type  of  the  genus  Xiphoteuthis, 
Huxley.  It  is  calcareous,  and  is  composed  of  concentric  lamellae, 
each  of  which  consists  of  fibres  disposed  perpendicularly  to  the 
plane  of  the  lamella ;  the  phragmocone  is  very  long  and  narrow, 
and  the  guard  cylindroidal. 

Professor  Huxley  suspects  that  a  thoroughly  well-preserved 
specimen  of  Belemnoteuthis  will  some  day  demonstrate  the  exist- 
ence of  a  fourth  kind  of  pro-ostracum  among  the  Belemnitidae. 

''  The  Acanthoteuthes  of  Munster,  so  far  as  they  are  known 
only  by  hooks  and  impressions  of  soft  parts,  may  have  been 
either  Belemnites,  or  Belemnoteuthis,  or  Plesioteuthis,  or  may 
have  belonged  to  the  genus  Cetono." — Huxley. 

The  genus  Belopeltis,  Yoltz,  was  founded  on  the  pro-ostraca 
of  Belemnites. 

The  genus  Actinocamax,  Miller,  was  founded  on  the  guards 
of  Belemnites  and  Belemnitella,  the  upper  parts  of  which  had 
decayed,  and  thus  presented  no  alveolar  cavity. — Woodward. 

Belemnites,  Lamarck. 

Etym, — Belemnon,  a  dart. 

Syn, — Diploconus,  Zittel,  1868.  Actinocamax,  Yoltz,  1840. 
Gastrosiphites,  Notosiphites  and  Pseudobelus,  Duval. 

Distr. — 100  sp.,  fossil  only.  B,  excentricus,  Keferst.  (xxviii,  72). 

Animal,  arms  and  tentacles  with  two  rows  of  horny  hooks. 
Shell,  phragmocone  horny  and  slightly  nacreous,  with  a  minute 
globular  initial  chamber ;  two  nacreous  bands  on  its  dorsal  side, 
and  produced  beyond  its  rim  into  sword-shaped  processes, 
represent  the  rostrum,  which  is  fibrous,  cylindrical,  thickened 
behind,  thin  in  front  where  it  invests  the  phragmocone. 

These  animals,  supposed  to  have  been  gregarious,  from  the 
number  of  their  remains  found  in  certain  localities,  were  very 
numerous  in  species,  over  100  having  been  described  from  the 
liassic  and  chalk  formations  of  Europe,  from  the  chalk  of  South- 
ern India,  from  the  Jurassic  of  the  Himalayas,  etc. 

The  phragmocone  is  very  delicate,  and  its  preservation  is 
usually  due  to  the  infiltration  of  calcareous  spar  into  its  cham- 
bers.    M.  d'Orbigny  supposes  that  the  variation  of  the  propor- 
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tions  of  the  guard,  as  compared  with  the  phragmocone,  being 
sometimes  only  a  half-inch  longer  than  the  latter,  and  sometimes 
one  or  two  feet,  depends  partly  on  age  and  sex. 

D'Orbigny  has  presented  the  following  scheme  of  sections  and 
subsections  for  dividing  the  large  number  of  species  of  Belem- 
nites ;  they  have  been  generally  adopted. 

Section  I.  acceli  (Bronn.),  guard  without  dorsal  or  ventral 
grooves. 

Subsection  1.  Acuarii,  without  lateral  furrows,  but  often 
channeled  at  the  extreme  point.  B.  acuarius,  20  species.  Lias 
— Neocomian. 

Subsection  2.  Glavati,  with  lateral  furrows.  B,  clavatus, 
3  species.  Lias.  (Includes  the  genera  Pachyteuthis,  Megateu- 
this  and  Dactyloteuthis,  Bayle.) 

Section  II.  gastrooceli  (d'Orb.),  guard  with  ventral  groove 
distinct. 

Subsection  1.  Ganaliculati^  no  lateral  furrows.  B,  canalicu- 
latus,     5  species.     Inferior  oolite — Great  oolite. 

Subsection  2.  Hastati,  lateral  furrows  distinct.  B,  hastatua. 
19  species.  Upper  lias — Gault.  (Includes  the  genera  Cylindro- 
teuthis,  Belemnopsis  and  Hibolites,  Bayle.) 

Section  III.  notooceli  (d'Orb.),  guard  with  a  dorsal  groove, 
and  furrowed  on  each  side.  B,  dilatatus.  9  species.  Neocomian. 
(Genus  Duvalia,  Bayle.) 

Helioerus,  Dana,  1848. 

Distr. — 1  fossil  species  (JST.  Fiiegiensis,  Dana,  xxix,  81),  in 
slate  rock.  Cape  Horn. 

Shell  like  Belemnites,  half-inch  in  diameter ;  guard  thick,  sub- 
cylindrical,  fibrous ;  phragmocone  slender,  terminating  in  a 
fusiform  spiral  nucleus. 

Belemnitella,  d'Orbigny,  1840. 

Syn, — Atractites,  Link,  186T. 

Distr, — 6  fossil  species.  Cretaceous ;  N.  Am.  and  Europe.  B, 
mucronata,  Sowb.  (xxviii,  10). 

Rostrum  with  a  straight  fissure  on  the  ventral  side  of  its 
alveolar  border ;  its  surface  with  distinct  vascular  impressions. 
Casts  of  the  alveolus  show  that  the  phragmocone  was  chambered, 
had  a  single  dorsal  ridge,  and  a  ventral  process  entering  the 
fissure  of  the  rostrum. 

XiPHOTEUTHis,  Huxle}'^,  1864. 

Distr. — X  elongata,  Beche  (xxviii,  68).     Liassie,  England. 
Rostrum  and  pro-ostracum  calcareous,  phragmocone  very  long 
and  narrow. 
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AcANTHOTEUTHis,  Wagner,  1839. 

Etym, — Acantha^  a  spine,  and  teuthis,  a  ealamary. 

Syn. — Belemnosepia,  Desh. ;  Belemnoteuthis,  Pearce,  1842  ; 
Kalseno,  Miinster,  1836. 

Distr. — IT  fossil  sp.    Oolitic.    A,  antiquus,  Cunn.  (xxviii,  74). 

Animal  with  ten  nearly  equal  arms  with  two  rows  of  homy 
hooks  and  suckers  ;  margin  of  mantle  free  all  around  ;  fins  large, 
medio-dorsal.  Shell  a  phragmocone  like  Belemnites,  a  horny 
dorsal  pen  with  obscure  lateral  bands  and  a  thin  fibrous  rostrum 
with  two  diverging  dorsal  ridges. 

CoNOTEUTHis,  d'Orbigny,  1842. 

Distr. —  G.  Dupinianus^  Orb.  (xxviii,  69).  Neocomian,  France. 
Phragmocone  slightly  curved,  chambered  and  siphunculated, 
with  an  elongated,  slender  pen.     No  protecting  rostrum. 

Belemnosis,  Edwards,  1849. 

Distr, — B.plicata^  Edwards  (xxviii,  86).     Eocene,  London. 
*    Phragmocone  straight   or   slightly   curved ;    rostrum   rather 
long,  thickened  dorsally  and  obtuse  at  the  hinder  end,  with  a 
ventral  opening. 

Beloptera  (Deshayes),Blainv.,  1825. 

Etym, — Belos,  a  dart,  and  pteron,  a  wing. 

Syn. — Belopterina,  Munier-Chalmas,  1872.  Yasseuria,  Munier- 
Chalmas,  1880.     Bayanoteuthis,  Munier-Chalmas,  1871. 

Distr. — 4  fossil  species.  Eocene  of  Paris  and  Brackleshara. 
B.  helemnitoides,  Blainv.  (xxviii,  80). 

Shell  straight,  rostrum  sometimes  winged  on  the  sides,  bluntly 
beaked  at  the  hinder  end. 

Spirulirostra,  d'Orbigny,  1841. 

Dist. — S.  Bellardii,  d'Orb.  (xxix,  81).    Tertiary  of  Turin. 

Phragmocone  commencing  with  a  spiral  like  Spirula,  after- 
wards continuing  straight ;  external  spathose  layer  produced 
posteriorly  into  a  long,  pointed  end. 

Family  SPIRULID^. 

Spirula,  Lamarck,  1799. 

Syn. — Ammonia,  Breyn.,  1732. 

Distr. — 3  species,  all  tropical  seas.  S.  Feronii^  Lam.  (xxvii, 
51-63). 

Body  oblong,  with  minute  terminal  fins.  Mantle  supported 
by  a  cervical  and  two  ventral  ridges  and  grooves.  Arms  with 
six  rows  of  very  minute  cups.  Tentacles  elongated.  Funnel 
valved. 
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Shell  placed  vertically  in  the  posterior  part  of  the  body,  with 
the  involute  spire  towards  the  ventral  side. 

Although  thousands  of  shells  of  these  moUusks  are  washed 
ashore  in  all  parts  of  the  world,  the  animal  is  almost  unknown, 
but  three  perfect  individuals,  and  several  others,  more  or  less 
imperfect,  having  been  collected.  The  XJ.  S.  Coast  Survey  Steamer 
Blake,  in  18*78,  dredged  a  Spirula  with  its  mollusk,  in  the  West 
Indies,  at  the  great  depth  of  950  fathoms.  Prof.  Owen's  last 
memoir  on  the  Spirula  adds  materially  to  what  was  heretofore 
known  respecting  it.  {Ann,  Mag,  Nat,  Hist,  5  ser.,iii,  1,  1879.) 
He  shows  that  the  mantle  terminates  posteriorly  in  two  lateral 
flaps  which  cover  the  sides  of  the  shell,  leaving  it  partly  exposed 
dorsally  and  ventrally.  Posteriorly,  between  the  lobes,  is  an 
elliptical,  convex  body,  with  a  central  depression  or  disk,  flanked 
by  a  pair  of  oblong  productions,  perhaps  homologous  with  fins,  or 
at  any  rate  resembling  the  small  lateral-terminal  fins  of  Loligopsis, 
The  terminal  disk  is,  perhaps  (as  long  ago  described  by  Rum- 
phius),  a  true  sucker,  enabling  the  animal  to  attach  the  posterior 
end  of  its  body  to  any  object,  leaving  the  arms  free  to  exercise 
their  prehensile  power  on  passing  objects  of  food.  This  wonderful 
terminal  sucking  organ  is  not  found  in  any  other  cephalopods, 
but  may  have  been  possessed  by  the  animal  of  Ammonites, 
supposing  it  to  have  been  related  to  the  Spirula  rather  than 
the  Nautilus.  The  anatomy  of  Spirula,  which  is  carefully  worked 
out  and  illustrated  in  Prof.  Owen's  memoir,  shows  it  to  belong 
to  the  dibranchiate  decapod  cuttle-fishes,  as  already  indicated 
by  previous  studies.  Whilst  Spirula  possesses  natatory  powers 
superior  to  the  Nautilus,  in  the  action  of  its  webbed  arms,  addi- 
tional to  that  of  the  funnel,  the  former  are  so  small  in  proportion 
to  the  size  of  the  animal,  and  the  fins  are  so  rudimentary  as  to 
indicate  sedentary  habits.  Prof.  Owen  observes  that  in  Spirula, 
as  in  Nautilus,  "  the  shell  serves  as  the  point  d^appui  of  the 
retractors  of  the  funnel  and  of  the  head  with  its  locomotive  and 
prehensile  organs.  Moreover,  the  last  chamber  of  the  shell  in 
Spirula  also  receives  part  of  the  visceral,  mass,  viz.,  the  hind  ter- 
mination of  the  liver,  which,  covered  by  its  capsule,  and  this  again 
by  the  peritoneum  or  a  delicate  aponeurosis  continued  from  the 
attached  shell-muscles,  constitutes  the  hemispheric  mass  that 
fills  the  chamber  and  forms  or  sends  off  the  beginning  of  the 
membranous  siphon. 

In  another  memoir,  Prof.  Owen  shows  that  the  dorsal  portion 
of  the  animal  of  Spirula  is  placed  towards  the  outer  wall  of  the 
shell,  which  is  the  reverse  of  the  relative  positions  of  animal  and 
shell  in  both  Nautilus  and  Ammonites,  showing  that  the  spiral 
growth  of  the  shell  cone  took  a  contrary  direction.  He  agrees 
that  the  aptychi  are  developed  on  the  spadix  of  Ammonites,  and 
are  true  opercular  bodies ;  consequently  the  Ammonite  could 
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not  have  been  like  the  Spirula,  an  internal  shell,  but  must  have 
been  closely  related  to  Nautilus.* 

According  to  some  recent  investigators,  there  is  a  marked 
resemblance  between  the  recent  Spirula  and  the  fossil  Ammonites, 
particularly  in  the  initial  whorl,  and  a  difference  in  the  latter 
character  between  Ammonites  and  Nautilus  which  is  thought  to 
indicate  that  the  Ammonites  should  be  separated  from  the  tetra- 
branchiate  and  united  with  the  dibranchiate  cephalopods.  If 
this  should  prove  to  be  so,  then  the  Spirula  will  assume  a  new 
importance  to  us  as  the  last  vestige  of  a  numerous  group,  else 
extinct. 

In  Proc,  ZooL  Soc,  London,  1880,  Prof.  Owen  describes  and 
figures  a  male  Spirula.  The  ventral  pair  of  arms  are  modified 
for  the  sexual  purpose,  but  are  not  hectocotylized,  having  lost 
all  trace  of  acetabular  organization. 

Order  II.    TETRABRANCHIATA. 

Family  NAUTILID^. 

Septa  simply  curved,  concave  on  the  outer  face,  sutures 
simple,  or  undulate  or  lobed';  mouth  simple ;  siphonal  opening 
nearly  central.     Shell  but  little  sculptured,  or  smooth. 

Six  living  and  over  2000  fossil  species. 

Family  AMMONITID^. 

Septa  convex  in  their  median  section,  sutures  complex,  lobed, 
ramified  or  denticulated ;  septal  tube  cylindrical  and  always 
directed  forwards ;  siphuncle  cylindroid,  small,  marginal,  the 
siphonal  investment  more  or  less  solid  and  persistent.  Fossil 
only,  several  thousand  species  known. 

Nearly  6000  fossil  species  of  cephalopod  shells  have  been 
referred  to  the  tetrabranchiates,  although  it  has  been  recently 
suspected  that  at  least  a  large  portion  of  these  were  internal 
shells  like  the  Spirulas  and  referable  therefore  to  the  dibran- 
chiata.  Only  a  half-dozen  recent  species  are  known,  all  belonging 
to  the  genus  Nautilus. 

The  tetrabranchiate  shell  is  essentially  an  elongated  cone, 
divided  off  into  chambers  by  partitions,  and  siphunculated. 
These  septa  have  simply  curved  edges  in  Nautilus  and  Ortho- 
ceras,  they  are  zigzag  in  Goniatites,  or  foliaceous,  forming  com- 
plicated lobes  in  Ammonites.  The  shell  may  be  straight,  curved, 
open  or  close  spiral,  and  even  vary  in  form  at  different  ages,  and 
these  variations,  when  well  understood,  will  doubtless  cause  a 

*  Owen,  on  the  Relative  Positions  to  their  Constructors  of  the  Cham- 
bered Shells  of  Cephalopods.     ZooL  Proc.f  955,  1878. 
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large  reduction  to  be  made  in  the  number  of  generic  forms  at 
present  accepted.  The  following  synopsis  will  exhibit  these 
variations  in  some  of  the  more  important  genera. 


FoBM  OF  Shbll. 
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Ammonites. 


Olydonites. 


Scaphites. 

Turrilites. 
Cochloceras. 

Helicoceras. 


Heteroceras. 


Family  NAUTILIDJS. 

Obthoobbas,  Breynius,  1T32. 

Etym. — Orthos^  straight,  and  ceras^  a  horn. 

Syn. — Actinooeras,Bronn,1885.  OrthoceratiteSjBreyn.  Jovel- 
lania,  Bayle,  18t8.     Cycloceras  and  Loxoceras,  M'Coy,  1844. 

Distr, — Fossil,  1200  sp.  L.  Silurian  to  Triassic;  N.  America, 
Australia,  Europe.  0.  svhannulare,  Barr.  (xxix,  T9).  0.  planica- 
naliculatum,  Sandb.  (xxviii,  6*7). 

Shell  straight,  aperture  sometimes  contracted. 

Probably  the  animal  was  not  able  to  withdraw  itself  completely 
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into  its  shell,  as  in  the  Nautilus.  That  the  shell  was  external  is 
indicated  by  the  colored  bands  preserved  on  O,  anguliferus. 
These  shells  sometimes  grew  to  a  great  size ;  a  specimen  in  the 
collection  of  Mr.  Tate  of  Alnwick,  England,  must  have  been  six 
feet  long  when  perfect.  Newberry,  in  the  Palaeontology  of  Ohio, 
estimates  another  species,  0,  Titan ^  to  have  weighed  "  some 
tons."  The  aperture  is  sometimes  so  contracted  that  species 
two  feet  in  length  have  a  diameter  of  only  one  inch  at  the  mouth. 

CAMEROCERAS,  Conrad,  1842.  (Melia,  Fischer;  Sannionites, 
Fischer.)  Siphuncle  lateral,  sometimes  very  large  (simple?). 
Casts  of  the  large  siphuncles  were  called  Hyolites  by  Eichwald. 
Distr. — 2*7  sp.     L.  Silurian  to  Triassic  (?) ;  N.  America,  Europe. 

ACTiNOCERAS  (Browu),  Stokcs.  Siphuncle  very  large,  inflated 
between  the  chambers  and  connected  with  a  slender  central  tube 
by  radiating  plates.  6  sp.  L.  Silur.  to  Carb. ;  N.  America,  Europe. 
0.  Bichardsoni^  Stokes  (xxix,  78). 

ORMOCERAS,  Stokcs,  1838.  Siphuncular  beads  constricted  in 
the  middle,  so  that  the  septa  appear  as  if  united  to  the  centre  of 
each.  Probably  identical  with  Actinoceras.  Distr. — 3  sp.  L. 
Silurian  to  Devonian  ;  N.  America.  0.  Bayfieldi^  Stokes  (xxix, 
84). 

HURONiA,  Stokes,  1823.  (Diacosurus,  Hall,  1852.)  Shell  ex- 
tremely thin,  membranous  or  horny  (?).  Siphuncle  very  large, 
central,  upper  portion  of  each  joint  inflated,  connected  with  a 
small  central  tube  of  radiating  plates.  Usually  the  siphuncle 
only  is  preserved.  Dr.  Bigsby  observed  specimens  six  feet  in 
length.  Doubtfully  distinct  from  Actinoceras.  Distr, -^^  sp. 
L.  Silurian  ;  Drummond  Isl.,  Lake  Huron.  H.  vertebralis,  Stokes 
(xxix,  85). 

AULACOCERA*',  Haucr.  Shell  much  thickened,  longitudinally 
furrowed,  with  two  deep  lateral  sulcations ;  siphon  very  small, 
marginal.     Distr. — 4  sp.     Upper  Triassic ;  Austria. 

BATHMOOERAS,  Barraudc,  1865.  Part  of  the  body-chamber 
occupied  by  imbricating  plates,  decreasing  in  horizontal  exten- 
sion from  below  upwards ;  siphuncle  a  series  of  superimposed 
funnel-shaped  tubes.  Distr. — 4sp.  Silurian;  Bohemia,  Sweden, 
Lake  Huron. 

ENDOCERAS,  Hall,  184t.  (Conotubularia,  Troost ;  Diploceras, 
Conr.)  Shell  extremely  elongated,  cylindrical.  Siphuncle  very 
large,  cylindrical,  lateral;  thickened  internally  by  repeated 
layers  of  shell,  or  partitioned  off  by  funnel-shaped  diaphragms. 
Distr. — 12  sp.    -L.  Silurian;  New  York,  Europe. 

TRETOCERAS,  Salter,  1858.  (Diploceras,  Salter,not  Conrad,  1856; 
Nothoceras,  Eichw.,  1859.) .  Founded  on  Chisiphojiatum,  Sowh. 
(xxx, 93),  from  the  Caradoc  sandstone  (Silurian), Brit., in  which 
the  septa  are  apparently  perforated  by  two  siphuncles ;  one  of 
which  is  a  deep  lateral  cavity  continuous  with  the  terminal 
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chamber — the  cavity  affecting  at  least  seven  of  the  uppermost 
septa,  if  not  the  whole. 

THisoA,  Montf.  Shell  ovate-elongate,  cucumber-shaped ;  appar- 
ently two  siphons  running  parallel  the  whole  length  of  the  shell, 
one  of  which  traverses  a  sort  of  narrow  lateral  cavity  ;  there  are 
also  a  number  of  false  siphons  or  holes,  which  do  not  extend  the 
entire  length  of  the  shell.  T.  siphonalis,  Serres  (xxix,  82,  83). 
Jurassic;  France. 

GONiocERAS,  Hall,  184V.  Shell  flattened,  with  extremely  salient 
angles  ;  septa  sinuous  ;  section  of  shell,  an  extended  ellipse  with 
projecting  angles  ;  siphuncle  ventral.  G,  anceps,  Hall  (xxx,  94, 
95).     L.  Silurian  ;  N.  America. 

coLPOCERAS,  Hall.  This  is  probably  only^  a  siphon  of  one  of 
the  larger  species  of  Orthocerata.  G,  virgatum,  Hall  (xxx,  96). 
L.  Silurian ;  New  York. 

DicTYOCERAS,  Eichw.,  1859,  Is  probably  an  Orthoceras  covered 
by  a  bryozoan  or  coral. 

TREMATOCERAs,  Whitfield.  Tube,  septa  and  siphuncle  like 
Orthoceras,  but  with  a  line  of  elongated,  raised  tubercles  along 
one  side  of  the  shell,  which  have  formed  perforations  at  certain 
stages  of  growth,  probably  confined  to  the  outer  chamber  as 
openings,  which  were  closed  as  the  animal  extended  the  shell, 
and  before  the  septa  opposite  them  were  formed.  Type  T.  Gkio- 
ense,  Whitfield.     Upper  Helderberg  group,  Ohio. 

[PoLORTHus,  Gabb,  1861. 

The  aggregated  mass  of  specimens  forming  the  type  of  this 
genus  was  originally  referred  to  Teredo  ;  subsequently,  in  de- 
scribing the  genus,  Mr.  Gabb  referred  it  to  Yermetidae,  and  in 
18t2  he  finally  believed  it  to  be  a  cephalopod  connecting  the 
Orthoceratidae  with  Beatriceae.  The  aggregate  character,  the 
long,  narrow,  irregular  tube,  the  non-molluscan  character  of  the 
partitions  forbid  this  determination.  I  am  convinced  that 
Polorthus  is  not  a  mollusk,  and  Beatricea  itself  is  now  referred, 
doubtfully,  to  the  sponges.] 

Cltnooeras,  Mascke,  1876. 

Distr. — G,  dens,  Mascke  (xxviii,  T3;.  Erratic  L.  Silurian 
blocks;  Prussia. 

Shell  conical  (allied  to  Loxoceras,  M'Coy),  the  siphuncle  side 
straight,  the  others  more  or  less  curved ;  a  constriction  below 
the  body-chamber.  Septal  border  with  an  obtuse-angled  saddle 
on  the  siphuncle  side,  with  gently  rounded  lobes  and  two  slightl}'' 
marked  lateral  saddles. 

Bactritj:s,  Sandberger,  1842. 

Syn. — Stenoceras,  d'Orb,  1850. 

Distr, — 13  sp.  Silurian  to  Trias. ;  Germany,  etc.  B,  gracilis, 
Sandb.  (xxxii,  22).     Nassau. 
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Shell  straight,  conical ;  a  small  sutural  lobe  corresponds  to 
the  marginal  siphon. 

PiLOCERAs,  Salter,  1859. 

Etym, — Pilos,  a  cap,  and  ceras,  a  horn. 

Distr. — Fossil,  3  species.  L.  Silurian ;  Canada,  Scotland 
(Ideal  section,  xxx,  91). 

Shell  broad,  conical,  subcylindrical  or  compressed,  slightly 
curved.  The  siphuncle  and  septa  represented  by  a  series  of 
conical  septa,  concave  to  a  central  point.  Closely  related  to 
Cyrtoceras. 

Cyrtoceras,  Goldfuss,  1832. 

Etym. — Curios^  curved,  ceras^  a  horn. 

Syn. — Aploceras,  d'Orb.,  1850.  Campulites,  Desh.  (part),  1832. 
Campyloceras  and  Trigonoceras,  M'Coy,  1844. 

Distr, — Fossil,  350  species.  L.  Silurian  to  Carb. ;  N.  and  S. 
America,  Europe.     G,  acuticostatum,  Sandb.  (xxx,  98). 

Shell  curved ;  siphuncle  small,  subcentral. 

Seems  to  differ  but  little  from  Orthoceras. 

ONCOCERAS,  Hall,  1847.  (Oncos,a  protuberance,  ceras,a  horn.) 
Anterior  half  of  the  shell  inflated,  aperture  more  or  less  stran- 
gulated. This  may  possibly  =  Phragmoceras,  Brod.  Distr. — 
3  sp.     Silurian;  New  York.     0.  constrictum^  Hall  (xxx,  997). 

CYRTOCERiNA,  BiUiugs,  1865.  Shell  short  and  thick,  with  a 
large  siphuncle,  placed  externally.  Distr. — 2  species.  Silurian  ; 
Canada. 

STREPTOCERAS,  Billings,  1865.  Shell  like  Oncoceras,  but  the 
aperture  trilobed.     2  species.     Middle  Silurian  ;  Canada. 

GoMPHOCERAS,  J.  Sowb.,  1839. 

Etym. — Gomphos,  a  club,  and  ceras,  a  horn. 

Syn. — Apioceras,  Fischer,  1844.  Poterioceras,  M'Coy,  1844. 
Mesoceras,  Barrande,  1877.  Bolboceras,  Fischer,  1844.  Neli- 
menia,  Casteln.,  1843, 

Distr. — 100  sp.  L.  Silurian  to  Carb. ;  Europe,  N.  America. 
G,  pyriforme,  Murchison  (xxx,  100).  Silurian  ;  England.  G. 
Bohemicum^  Barr.  (xxx,  1).     Aperture. 

Shell  fusiform  or  bottle-shaped,  straight,  swollen  anteriorly  ; 
aperture  contracted  in  the  middle  ;  siphuncle  subcentral ;  septa 
simple,  concave. 

Sycoceras,  Pictet,  1854. 

Distr. — Silurian,  Devonian.     8.  orthogaster,  Sandb.  (xxx,  21). 

Shell  oval  or  bottle-shaped,  straight ;  septa  simple  ;  siphuncle 
marginal. 

The  position  of  the  siphon  varies  so  much  in  this  group,  that 
it  is  an  insufficient  character  to  distinguish  the  genus  from 
Gomphoceras. 
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AscocERAS,  Barr.,  184*7. 

Etym. — Ascos^  a  leather  bottle,  ceras^  a  horn. 

jS-yn.— Cryptoceras,  Barr.,  1846. 

Distr, — 16  sp.  L.  and  XJ.  Silurian ;  Europe,  Canada.  A.  Bohe- 
micum,  Barr.  (xxx,  S), 

Shell  flask-shaped ;  the  terminal  chamber  not  only  fills  the  front 
of  the  shell,  but  extends  down  the  dorsal  side,  nearly  its  whole 
length,  as  a  deep  cavity,  which  is  embraced  by  the  decurrent 
edges  of  the  four  or  five  incomplete  septa ;  a  minute  siphuncle 
on  the  ventral  side. 

Glossoceras,  Barr.,  1865. 

Etym. — Olossa^  a  tongue,  ceraa,  a  horn. 
Distr. — 2  sp.     M.  and  XJ.  Silurian  ;  Anticosti ;  Bohemia. 
Shell  like  Ascoceras,  but  the  ventral  margin  of  the  aperture 
ligulately  extended  and  incurved. 

Aphraomites,  Barr.,  1865. 

Etym — -4,  without,  phragm^os,  a  partition. 

Distr — 2  sp.     XJ.  Silurian  ;  Bohemia. 

Shell  like  Ascoceras,  but  the  septa  are  deciduous. 

Phragmooeras,  Brod.,  1839. 

Etym, — Fhragmo8j  a  partition,  and  ceras,  a  horn. 

Syn. — Campulites,  Desh.  (part),  1832;  Phragmolites,  Conr., 
1838. 

Distr, — 50  sp.  Silurian  to  Devonian ;  Europe,  N.  America. 
Fh,  ventricosum,  Murch.  (xxx,  4).  Silurian ;  England.  Fh. 
callistoma,  Barr.  (xxxi,  6).     Aperture. 

Shell  compressed  on  the  sides,  curved ;  aperture  contracted 
in  the  middle ;  last  chamber  large  ;  siphuncle  dorsal,  with  radia- 
tions ;  septa  simple. 

Gyroceras,  de  Koninck,  1844. 

Syn, — Nautiloceras,  d'Orb,  1847.  Polycronites,  Troost  (?), 
1840. 

Distr, — 40  sp.  Silurian  toTriassic  (?)  ;  Europe,  N.  America. 
O.  Goldfitssii,  Arch,  (xxxi,  *7).     Devonian ;  Eifel. 

Shell  planorboid,  with  separated  whorls;  septa  simple,  but 
little  curved  ;  siphuncle  excentric,  with  radiations  ;  last  chamber 
large ;  mouth  but  little  contracted. 

Nothoceras,  Barr.,  1856. 

Distr, — N.  Bohemicum,  Barr.  (xxx,  5  ;  xxxi,  8).  XJ.  Silurian  ; 
Bohemia: 

Shell  nautiloid,  slightly  involute  ;  septa  but  little  curved,  not 
lobed. 
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Hebgogeras,  Barr.,  1865. 

Etym. — Erkos^  a  wall,  ceras,  a  horn. 

Distr, — 2  sp.   Middle  Silurian,  Bohemia ;  Devonian,  Nassau  (?). 

Shell  generally  nautiloid,  the  whorls  sometimes  separated,  or 
even  turbinate ;  body-chamber  with  a  diaphragm  perpendicular 
to  the  axis  of  the  shell,  the  concavity  of  which  is  opposed  to 
that  of  the  last  septum,  throwing  the  aperture  on  the  deeply 
excavated  dorsal  side  of  the  shell ;  siphuncle  ventral,  cylindrical, 
inflated  between  the  chambers,  separated  from  the  shell. 

LiTUiTES,  Breyn.,  1132. 

Etym, — Lituus,  a  trumpet. 

Syn, — Trocholites,  Emmons,  1842.  Palaeonautilus  and  Palaeo- 
cl3^menia,  Remel^. 

Distr. — 28  sp.  Silurian;  Europe,  North  America.  L,  sim- 
plex ^  Barr.  (xxxi,  9). 

Shell  planorbiform,  the  whorls  close  or  separate;  the  last 
chamber  produced  in  a  straight  or  outwardly  curved  line ;  lat- 
eral margins  of  the  aperture  extended  and  curved  towards  the 
interior  of  the  shell,  contracting  the  aperture  into  two  distinct 
orifices. 

OPHiDiooERAS,  Barraudc,  186*7.  Etym, —  OphiodeSj  serpent- 
shaped,  ceras^  a  horn.  Shell  with  the  produced  portion  very 
short  or  wanting.     Distr, — 7  sp.     Silurian ;  Norway,  Bohemia. 

STROMBOLiTUiTES,  Remcl^,  1881.  Shell  commencing  as  a  small 
spiral,  expanding  into  an  olDconic  form.  L.  Silurian  ;  Germany. 
b,  Torelli^  Remel^  (xxix,  90). 

HORTOLUS,  Montf.,  1808.     Whorls  not  in  contact. 

DiscocERAS,  Barrande,  1867. 

Etym, — DiskoSj  a  quoit,  ceras,  a  horn. 

Distr, — 3  sp.     Middle  Silurian  ;  Russia,  Germany,  Norway. 

Shell  planorbiform ;  produced  portion  very  short  or  wanting  ; 
aperture  simple,  not  contracted. 

M.  Barrande  describes  this  as  a  subgenus  under  his  genus 
Lituunculus;  of  which  no  species  have  been  observed,  but  which 
he  creates  by  anticipation  with  the  diagnosis :  "  Shell  like  Litu- 
ites,  but  with  a  simple  aperture,"  in  order  that  Discoceras  may 
hold  the  same  relationship  to  it  that  Ophidioceras  does  to  Litu- 
ites  1  This  is  fi.lling  up  the  "  gaps"  with  a  vengeance,. and  could 
scarcely  have  been  predicted  of  the  renowned  Bohemian  anti- 
de  velopmentalist. 

Pteronaxjtilus,  Meek,  1867. 

Etym. — Pteron,  a  wing,  and  Nautilus. 
Distr. — P.  Seehachianus,  Geinitz  (xxxi,  10).     Permian. 
Shell  spiral,  involute,  finally  produced,  with  lateral  wing-like 
expansions. 
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SuBCLYMENiA,  d'Orb,  1850. 

Distr, — S.  eyoZw^a, d'Orb  (xxxi,  12,  13).     Devonian;  England. 
Shell   spiral,   planorbiform ;    sutures   of    septa   sinuous,   not 
angular  on  the  sides,  but  with  a  single  dorsal  lobe. 

Trococbras,  Barr.,  184t. 

Distr, — 60  sp.  L.  Silurian  to  Devonian;  Bohemia,  Prance, 
North  America. 

Shell  depressed,  spiral,  nautiloid  or  nearly  discoidal;  whorls 
free ;  septa  simple.     Yery  closely  related  to  Lituites. 

Nautilus,  Breyn.,  1T32.  • 

Syn. — Angulites,  Montf.,  1810  ;  Omphalia,  De  Haan. 

Distr. — 6  living  species,  tropical  seas ;  and  nearly  300  fossil 
species,  commencing  with  the  Silurian.  N,  Fompilius,  Linn, 
(iv,  62,  63 ;  xxvii,  54). 

Shell  involute  or  discoidal,  few-whorled ;  septa  concave,  simple ; 
siphuncle  nearly  central. 

Outer  surface  smooth  in  the  recent  species,  but  corrugated  in 
some  of  the  fossil  ones. 

Animal  placed  with  its  ventral  face  to  the  convex  (dorsal)  wall 
of  the  shell. 

They  are  divided  into  the  following  groups : 

1.  Lsevigati.     Shell  smooth.     Permian — Living. 

2.  Radiati.    Shell  transversely  ribbed.    Principally  cretaceous. 

3.  Striati.  Shell  longitudinally  striate.  Oolite  of  Europe, 
and  Lower  Chalk,  India. 

Respecting  the  habits  of  the  Nautilus  very  little  is  known : 
the  specimen  dissected  by  Prof.  Owen  had  its  crop  filled  with  frag- 
ments of  a  small  crab.  Rumphius  states  that  "  when  the  Nau- 
tilus floats  on  the  water,  he  puts  out  his  head  and  all  his  tentacles, 
and  spreads  them  upon  the  water,  with  the  poop  of  the  shell 
above  the  surface ;  but  at  the  bottom,  he  creeps  in  the  reverse 
position,  with  his  boat  above  him,  and  with  his  head  and  ten- 
tacles upon  the  ground,  making  a  tolerably  quick  progress.  He 
keeps  himself  chiefly  upon  the  ground,  creeping  also  sometimes 
into  the  nets  of  the  fishermen ;  but  after  a  storm,  as  the  weather 
becomes  calm,  they  are  seen  in  troops,  floating  on  the  water, 
being  driven  up  by  the  agitation  of  the  waves.  This  sailing,  how- 
ever, is  not  of  long  continuance ;  for  having  taken  in  all  their 
tentacles,  they  upset  their  boat,  and  so  return  to  the  bottom." 

The  shell  is  composed  of  two  layers — the  outer  one  porcellanous, 
the  inner  pearly ;  and  the  Chinese  avail  themselves  of  this  circum- 
stance to  produce  elegant  relieved  carvings  upon  the  pearly 
layer.     Specimens  are  frequently  imported  for  sale. 

During  the  voyage  of  the  Challenger,  a  living  N.  Pompilius 
wfis  dredged  in  three  hundred  and  twenty  fathoms,  off  Matuka 
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Island,  Fiji  group.  It  was  very  lively,  swimming  around  in  a 
tub,  in  a  retrograde  direction,  by  the  ejection  of  water  from  the 
funnel.  The  tentacles  were  extended  radially  from  the  head, 
somewhat  like  those  of  a  sea  anemone ;  but  each  pair  had  its 
definite  and  different  direction,  which  was  constantly  maintained  ; 
thus  one  pair  of  tentacles  was  held  pointing  directly  downwards, 
two  other  pairs,  situate  just  before  and  behind  the  eyes,  were 
held  projecting  obliquely  outwards  and  forwards,  and  backwards 
respectively,  as  if  to  protect  the  organs  of  sight. 

The  natives  of  the  New  Hebrides,  New  Caledonia,  and  the  Fiji 
group  of  islands,  capture  the  Nautilus,  and  use  it  as  an  article 
of  food.  Tlfey  take  them  in  their  fish-falls,  in  from  three  to  five 
fathoms  of  water ;  the  bait  they  use  is  the  echinus.  They  are 
very  fond  of  them.  In  some  of  the  islands  they  make  a  kind 
of  soup  of  them.  At  the  Island  of  Ware,  about  30  miles  from 
New  Caledonia,  they  are  roasted,  and  taste  like  whelks  (Buc- 
cinum). 

The  Fijians  esteem  the  Pearly  Nautilus  highly  as  an  agreeable 
viand,  and  their  mode  of  capturing  it  for  the  embers  or  the  pot 
is  not  a  little  interesting.  When  the  water  is  smooth,  so  that  the 
bottom  at  several  fathoms  of  depth,  near  the  border  of  the  reef, 
may  be  distinctly  seen,  the  fisherman  in  his  little  frail  canoe 
scrutinizes  the  sands  and  the  coral  masses  below,  to  discover  the 
animal  in  its  favorite  haunts.  The  experienced  eye  of  the  native 
may  probably  encounter  it  in  its  usual  position,  clinging  to  some 
prominent  ledge,  with  the  shell  turned  downwards.  The  tackle 
consists,  first,  of  a  large  round  wicker-work  basket,  shaped  very 
much  like  a  cage  rat-trap,  having  an  opening  above,  with  a  circlet 
of  points  directed  inwards,  so  as  to  permit  of  entry,  but  preclude 
escape ;  secondly,  a  rough  piece  of  native  rope,  of  suflScient 
length  to  reach  the  bottom ;  and  thirdly,  a  small  piece  of  branched 
wood,  with  the  branches  sharpened  to  form  a  sort  of  grapnel,  to 
which  a  perforated  stone  is  attached,  answering  the  purpose  of 
a  sinker.  The  basket  is  now  weighted  with  stones,  well-baited 
with  boiled  cray-fish,  and  then  dropped  gently  down  near  the 
victim.  The  trap  is  now  either  closely  watched,  or  a  mark  is 
placed  upon  the  spot,  and  the  fisherman  pursues  his  avocation 
upon  other  parts  of  the  reef,  until  a  certain  period  has  elapsed, 
when  he  returns,  and  in  all  probability  finds  the  Nautilus  in  his 
cage  feeding  upon  the  bait.  The  grapnel  is  now  carefully  let 
down,  and  having  entered  the  basket  through  the  opening  on 
top,  a  dexterous  movement  of  the  hand  fixes  one  or  more  of  the 
points  or  hooks,  and  the  prize  is  safely  hoisted  into  the  canoe. 

The  Pearly  Nautilus  is  not  found  at  the  Navigator  group  of 
islands  in  the  South  Seas,  and  the  shells  form  there  an  important 
article  of  exchange.  They  are  brought  by  European  vessels  from 
New  Caledonia  and  the  Fiji  Islands  as  articles  of  trade,  and  are 
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bartered  with  the  natives  at  the  rate  of  four  for  a  dollar  or  one 
shilling  each.  I  am  told  it  is  indifferent  to  the  natives  if  the 
shells  are  old  or  rather  damaged,  as  they  use  the  chambered 
portions  for  ornament,  rubbing  them  down  to  suit  the  various 
purposes  to  which  they  apply  them.  They  also  make  armlets 
and  other  ornaments  from  the  shell.  A  vessel  arrived  at  Sydney 
from  New  Caledonia  with  several  tons  of  these  shells,  which  were 
disposed  of  as  an  article  of  trade  to  the  Navigator  and  Friendly 
Islands  ;  they  were  sold  at  Sydney  at  about  l^d.  each. 

I  have  seen  a  very  elegant  fillet  formed  of  these  shells  (of 
very  small  size),  brought  from  the  Samoan  Islands,  the  brilliancy 
of  which  was  that  of  the  most  highly  burnished  silver.  They 
are  used  by  the  natives  in  war,  and  are  highly  valued ;  this  one 
costing  twenty  d.ollars.  The  shells  are  fixed  to  a  small  midrib 
of  cocoanut  leaf,  which  supports  them  on  a  worked  band  of 
sinnet ;  upon  this,  under  the  row  of  seventeen  shells,  small  pieces 
of  the  same  pearly  shell  were  placed  to  add  to  the  ornamental 
efi*ect.  The  length  of  the  band  was  12  inches  (not  including  the 
tying  strings)  and  the  depth  3  inches. — Dr.  George  Bennett, 
Proc.  Zool.  Soc,  226,  1859. 

In  India  elegant  drinking  cups  are  made  of  Nautilus  Pompilius^ 
the  exterior  coating  being  relieved  by  carving  on  the  inner  pearly 
lamina ;  or  it  is  sometimes  grotesquely  painted.  Cameo  carving 
on  the  shell  of  the  Nautilus  is  extensively  practiced  in  England 
and  other  countries,  and  shells  thus  prepared  are  highly  valued 
as  ornaments. 

ATURiA,Bronn,  1838.  (Megasiphonia,  d'Orb.,  184?.)  Sutures  of 
septa  with  a  deep  lateral  lobe  ;  siphuncle  on  the  concave  or  inner 
side  of  the  shell,  large,  continuous,  like  a  succession  of  funnels. 
Distr. — 6  sp.  Eocene,  Miocene  ;  N.  America,  Europe,  India.  A 
ziazaCj  Sowb.  (xxxi,  14,  16). 

disoites,  M'Coy,  1825.  Whorls  all  exposed ;  last  chamber 
sometimes  produced.     Distr, — 5  sp.     L.  Silurian,  Carb. 

temnocheilus,  M'Coy,  1844.  ( Endolobus,  Meek  and  Worthen, 
1866.)  Shell  carinated,  with  an  open,  conical  umbilicus.  Distr. 
— 5  sp.    Carb.  limestone     N,  biangulatus,  Sowb.  (xxxi,  15). 

trematodiscus.  Meek  and  Worthen,  1861.  Like  Temnocheilus, 
but  outer  side  of  whorls  with  revolving  angles  and  sulci,  and 
frequently,  revolving  striae.  Distr, —  Carboniferous;  Europe, 
America.  N.  trisulcatus,  Meek  and  Worthen  (xxxi.  It,  18). 
Subcarboniferous;  Rockford,  Ind. 

ciMOMiA,  Conrad,  1866.  Septa  sinuous,  double  waved  or 
sigmoid,  numerous  ;  siphon  small,  central.  N.  Burtoni^  Galeotti. 
Lower  Eocene. 

herooglossa,  Conrad,  1866.  (Aganides,Montf.?)  Septa  angular 
and  linguiform ;  apex  of  the  angle  or  tongue-shaped  lobe  not 
contiguous  with  the  adjacent  septum ;  siphon  large  or  moderate. 
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situated  within  the  centre,  or  between  the  middle  and  the  inner 
margin,  and  not  funnel-shaped,  but  tubular  and  gradually 
tapering.     Distr. — Eocene,  Cret. ;  Europe,  America. 

A  very  doubtful  group,  as  Conrad  includes  species  having 
respectively  the  characters  of  Aturia  and  of  Nautilus  ;  the  type 
species  is  N,  orhiculatus^  Tuomey. 

PSEUDONAUTiLUS,  Meek,  18t6.  Differs  from  Hercoglossa  in 
the  septa  being  provided  with  well-defined  peripheral  and  anti- 
peripheral  lobes  and  the  siph uncle  placed  near  the  outer  margin. 
Nautilus  Geinitzij  Oppel. 

CRYPTOCERAS,  d'Orb.,  1847.  ( Solenochilus,  Meek  and  Worthen, 
1877.)  Planorbiform ;  septa  arcuated,  without  lobes  or  sinuos- 
ities ;  siphon  dorsal.  Distr. — 2  sp.  Devonian,  Carboniferous  ; 
Europe.     (7.  subtuberculatus,  d^Orh,  (xxxi,  504). 

Beaks  op  Tetrabranchiates. 

These  are  found  associated  with  fossil  Nautili  and  occasionally 
Belemnites,  but  never  with  Ammonites.  The  upper  beaks  have 
been  described  under  the  name  of  Rhyncholites,  the  lower  ones 
as  Conchorhynchus. 

B.  Astieriana,  d'Orb.  (xxxv,  74). 

G.  avirostris^  Bronn  (xxxv,  75). 

G.  Owenii,  Bronn  (xxxv,  76). 

PELTARTON,  Dcslougchamps.  This  was  formerly  believed  to  be 
the  mandibular  armature  of  tetrabranchiates,  consisting  of 
circular  or  transversely -oval  calcareous  plates,  with  rounded 
anterior  and  produced  and  truncated  posterior  margins.  Through 
the  researches  of  M.  Crosse  (Jour,  de  Gonch,,  3  ser.,  xv,  57, 
1875),  there  is  no  doubt  that  these  Peltarise  are  opercula  of 
fossil  species  of  Neritopnis ;  they  resemble  the  operculum  of  the 
recent  N,  radula. 

Several  species  have  been  described  from  U.  Lias  to  Coral- 
line Rag.     F.  bilobatum,  Desl.     Upper  Lias  of  Normandy. 

Family  AMMONITID^. 

Animal  contained  in  the  last  division  of  a  chambered  shell ; 
protected  by  one  or  two  operculigerous  plates  (Aptychi);  with- 
out ink-bag. 

Shell  external,  of  variable  form,  composed  of  two  principal 
layers,  the  inner  one  of  which  is  nacreous ;  sutural  line  of  the 
septa  more  or  less  complicated  or  lobed ;  siphon  simple,  without 
organic  layer. 

Initial  chamber  ovoid,  smooth,  without  exterior  cicatrice,  con- 
taining a  siphonal  caecum  free  from  the  inner  wall.  Embryonic 
shell  generally  showing  an  umbilicus  at  each  extremity  of  its 
axis ;    first  chamber  convex  in  front. 

The  above  are  the  characters  given  to  the  order  Ammonea  by 
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Fischer,  who  places  it  between  the  Dibranchiata  and  Tetrabran- 
chiata.  The  principal  character  which  the  Ammonitidae  possess 
in  common  with  the  former  is  the  early  development  of  the  shell, 
the  initial  chamber  being  without  cicatrice ;  but,  on  the  other 
hand,  the  possession  of  an  external  shell  is  abundantly  indicated 
by  its  exterior  ornamentation,  by  its  opercular  plates  and  by 
other  characters.  I  prefer  to  consider  them  tetrabranchiates — 
an  opinion  powerfully  supported  by  Prof.  Richard  Owen,  so 
lately  as  18Y8. 

The  Ammonitidae  became  essentially  extinct  towards  the  close 
of  the  secondary  period,  although  a  few  forms  are  now  referred 
to  the  tertiary.  The  geological  position  of  the  genera  may  be 
thus  indicated  : 

Arcestes,  Didymites,  Lobites,  Pinacoceras,  Ptychites,Trachy- 
ceras,  Tropites  are  exclusively  Triassic. 

Arietites,  Harpoceras,  (Ekotraustes,  Oppelia,  Peltoceras, 
Stephanoceras,  Simoceras,  etc.,  are  Jurassic. 

Acanthoceras,  Olcostephanus,  Schloenbachia,  Stoliczkaia,  etc., 
are  Cretaceous. 

Sageceras  is  Permian  and  Triassic.  iEgoceras  is  Triassic  and 
Liassic.  Amaltheus,  Lytoceras,  Phylloceras,  occur  in  Triassic, 
Jurassic  and  Cretaceous  beds.  Aspidoceras,  Cosmoceras,  Hap- 
loceras  and  Perisphinctes  are  found  in  the  Jurassic  and 
Cretaceous. 

The  aptychi  or  so-called  opercula  of  Ammonites  (ii,  33)  are 
constantly  found  associated  with  (and  generally  within  the  aper- 
ture of)  the  shells  of  some  of  the  groups.  They  are  horny  or 
shelly  plates,  and  have  been  generally  supposed  to  be  opercula; 
if  so,  they  were  probably  secreted  by  the  disk  or  hood,  which, 
formed  by  the  coalescence  of  the  two  dorsal  arms,  closes  the 
aperture  of  the  recent  Nautilus,  and  corresponds  to  the  velamen- 
tous  arms  of  the  Argonaut^  If  the  Ammonites  were  dibranchiates 
allied  to  Spirula — ^that  is  having  internal  shells — they  could  not 
have  possessed  opercula. 

Prof.  Waagen  has  adopted  the  theory  first  suggested  by 
Keferstein  and  advocated  by  Zittel,  that  the  aptychi  were  con- 
nected with  the  nidamental  gland ;  and  he  has  grouped  the 
family  according  to  the  presence,  absence  or  peculiarities  of 
these  bodies  as  follows  : 

A.  Nidamental  gland  without  solid  integument  or  Aptychus  : 

Phylloceras,  Lytoceras,  Arcestes,  Pinnoceras,  Trachy- 
ceras. 

B.  Nidamental  gland  with  an  Aptychus. 

1.  Gland  simple,  not  divided. 

Aptychus  horny :  Arietes,  ^goceras,  Amaltheus. 
Aptydius   calcareous :   A,  numida,  Coq.  (shell  un- 
known). 
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2.  Gland  double,  aptychus  calcareous. 

Aptychus  furrowed  externally :  Harpoceras,  (Eko 

traustes,  Oppelia,  Haploceras,  Scaphites  ? 
Aptychus  thin,   granulated  externally:    Stephano- 

ceras,  Perisphinctes,  Peltoceras,  Cosmoceras. 
Aptychus  thick,  smooth  and  punctate  externally : 

Simoceras,  Aspidoceras. 

In  the  absence  of  positive  knowledge  as  to  the  true  relations 
of  the  Aptychi  with  the  shells  of  Ammonites,  and  until  much 
more  extensive  observations  shall  have  been  made,  the  groupings 
indicated  above  must  be  regarded  as  simply  provisional. 

One  of  the  latest  authorities  on  the  subject  (Prof.  Owen,  ZooL 
Froc.j  955,  18t8),  regards  the  aptychi  as  true  opercula. 

The  following  "  genera  "  of  Aptychi  have  been  characterized  : 

Trigonellites,  Parkinson.  Shelly,  divided  into  two  plates 
by  a  straight  median  suture ;  external  surface  smooth  or  sculp- 
tured, inner  s^urface  marked  l3y  growth-lines. 

Associated  with  the  round-backed  Ammonites,  and  a  single 
specimen  with  Goniatites.  Nearly  fifty  varieties  have  been 
described. 

Meyer  considered  them  bivalve  shells,  and  described  them 
under  the  name  of  Aptychus ;  Deslongchamps,  with  the  same 
impression,  called  them  Munsteria;  d'Orbigny  thought  them 
plates  of  cirri peds,  and  Deshaj^es  believed  them  to  be  the  gizzards 
of  Ammonites ;  Coquand  compared  them  with  Teudopsis,  and 
they  certainly  resemble  in  some  degree  that  genus,  as  well  as 
Beloteuthis,  Belemnosepia,  etc. 

Anaptychus,  Oppel.  Horny  and  flexible,  in  a  single  piece. 
Associated  with  the  Arietes  group  of  Ammonites. 

The  classification  of  the  Ammonitidae,  and  particularly  of  the 
genera  dismembered  from  the  old  genus  Ammonites,  is  involved 
in  much  confusion,  partly  in  consequence  of  the 'selection  by 
several  systematists  of  different  generic  characters  as  of  primary 
importance  throughout  the  group,  partly  owing  to  the  instability 
of  some  of  the  most  obvious  characters.  Surface  ornamentation 
and  even  form  are  now  known  to  change  with  age ;  and  on  this 
account  the  following  scheme  of  classification  of  the  genus 
Ammonites,  elaborated  b}^  von  Buch  and  d'Orbigny,  is  no  longer 
available  for  the  discrimination  of  the  several  thousand  described 
species.  As  examples  of  the  extent  to  which  naturalists  have 
been  misled  by  these  mutable  characters,  it  may  be  mentioned 
that  A.  .splend ens,  from  the  greensand  of  Cambridge,  England, 
according  to  Mr.  Seeley,  includes  fourteen  other  so-called  species 
from  the  same  bed. 
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A,     Dorsal  portion  of  wkorls  rounded,  not  keeled, 

1.  Fimbriati.     Oolitic.     u4.^m6Ha<ws,  d'Orb.  (xxxiii,  45,  46). 

2.  Planulati.    Jura,  Chalk.    A.  annulatus,  Sowb.  (xxxiv,  it,  48). 

3.  Ligati.     Cretaceous.     A.  ligatus,  d'Orb.  (xxxiv,  49,  50). 

4.  Globosi.     Alpine  Trias. 

5.  Heterophylli.     Jura,  Alpine  Trias.     A,  heterophy lives,  d^Orh, 

(xxxiv,  51,  52). 

B.     Whorls  dor  sally  flattened, 

6.  Capricorni.    Jura.     ^.  capricorMws,  Schloth.  (xxxiv,  54,  55). 

7.  Armati.     Jura.     A,  longispinus,  Sowb.  r xxxiv,  56,  58). 

8.  Coronarii.     Jura,  Chalk.    A.  Blagdeni,  Sowb.  (xxxiv,  57,  59). 

9.  Macrocephali.     Jura.     A,  Herveyi,  Sowb. 

10.  Compressi.  Chalk.  ^.  ^eawmon^mnus,  d'Orb.  (xxxiv,  53, 60). 

(7.     Dorsally  channeled. 

11.  Dentati.   Jura,  Chalk.    ^.mawt7Zari>,  Schloth.  (xxxv,  61,62). 

D,     Dorsally  keeled,  keel  entire, 

12.  Arietes.     Lias.     -4.  ftiyVons,  Brug.  (xxxv,  63).    A.bisulcatus, 

Brug. 

13.  Falciformi.     Jura.     A,  serpentinus,  Schloth.  (xxxv,  65,  66). 

14.  Cristati.     Chalk.     A,  cristatus,  Deluc.  (xxxv,  67> 

j&.     Dorsal  keel  crenated. 

15.  Amalthei.     Jura.     A.  cordatus,  Sowb.  (xxxv,  68,  69). 

16.  Rothomagenses.  Chalk.  ^4.  ro</ioma^enm,  Brong.  (xxxv,70). 

F,     Dorsally  sharp-edged, 

17.  Disci.     Chalk.     -4.  Jfe^^ermc/iM,  Hauer  (xxxv,  7n. 

Prof.  Alpheus  Hyatt,  in  his  article  on  "  Fossil  Cephalopods," 
published  in  the  Bulletin  of  the  Museum  of  Comparative  Zoology, 
1,  71,  regards  the  Ammonoids,  including  all  the  cephalopods 
with  serrated  or  foliated  septa,  the  Clymenise,  Goniatites,  Cera- 
tites,  and  Ammonites  proper,  "as  a  distinct  order  from  the 
Nautiloids  and  Dibranchiate  Cephalopods :"  the  typical  group 
of  this  order  being  the  so-called  genus  Ammonites.  This  en- 
larged view  of  the  systematic  position  of  the  Ammonoids  is  by 
Prof.  Hyatt  attributed  to  Prof.  Agassiz,  but  it  is  evident  that 
von  Buch  had  a  glimmering  of  the  same  idea,  because  his  groups 
(mainly  those  I  have  enumerated  above),  although  permitted  by 
him  to  remain  under  the  generic  name  Ammonites,  were  desig- 
nated as  "  families."  Prof.  Edward  Suess,  also,  regarded  the 
genus  Ammonites  as  a  family,  the  typical  groups  of  which  were 
of  generic  rank  ;  and  recently  Dr.  Paul  Fischer  adopts  for  them 
the  order  Ammonea. 

Prof.  Hyatt  reverses  the  use  of  "  dorsal"  and  "  abdominal " 
in  his  descriptions  of  the  shells;  inasmuch  as  the  animal  of 
Nautilus  and  Ammonites  is  placed  with  its  abdominal  side  to 
the  periphery  of  the  shell,  he  calls  this  outer  side  of  the  latter 
''  abdominal,"  and  the  inner  or  sutural  side  "  dorsal."     I  regard 
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this  reversal  of  terms  as  objectionable,  inasmuch  as  their  excep- 
tional use  in  the  shells  of  tetrabranchiates  must  give  rise  to 
great  confusion.  He  uses  also  the  word  "  pilae  "  for  ribs,  and 
"  genicul8B  "  for  the  knees  of  the  ribs. 

A  clear  exposition  of  the  reversed  position  of  the  animal  of 
the  tetrabranchiate,  in  relation  to  its  shell,  may  be  found  in  a 
paper  by  Prof.  Owen,  ZooL  Proc,^  955,  18Y8. 

Neumayr  (1875)  and  Mojsisovics  (1879,  1882)  proposed  sys- 
tematic arrangements  of  the  Ammonitidae  which  agree  in  most 
of  the  main  groups,  but  differ  in  details.  The  former  dismisses 
Prof.  Hyatt's  classification  (limited  to  liiassic  species)  with 
scant  notice,  his  genera  not  being  even  enumerated,  **  because 
they  do  not  agree  with  natural  groups.''  I  believe  that  both 
Hyatt  and  Neumayr  would  find  it  difficult  to  correlate  their 
respective  genera.  The  attempt  has  been  made,  however,  by  Dr. 
Paul  Fischer  in  his  excellent  "  Manuel  de  Conchyliologie,"  and 
if  the  result  has  not  been  satisfactory  in  all  cases,  it  is  at  least 
far  preferable  to  perplexing  the  student  with  three  or  more  sets 
of  generic  names  and  diagnoses  by  presenting  the  several  class- 
ifications in  succession.  I  adopt  Dr.  Fischer's  conscientious 
arrangement  for  the  present,  and  hope  that  it  will,  as  soon  as 
may  be,  give  place  to  a  better  grouping. 

Siphonal  neck  of  the  septa  directed  backwards  (Retrosiphonata). 

Goniatitae. 
Siphonal  neck  of  the  septa  directed  forwards  (Prosiphonata). 
No  Aptychus,  or  corneous  Anaptychus  of  one  plate  (Anap- 
tychidea  . 

First  saddle  of  the  suture  broad  (Latisellata).     Arcestje, 
Tropitae,  Ceratitse,  Clydonitae. 

First  saddle  narrow  (Angustisellata).    Pinacocerae,  Amal- 
theae,  Ammonitae,  Lytocerae,  Phyllocerae. 
Aptychus  calcareous,  double,  or  of  two  valves  soldered  to- 
gether (Aptychidea).     Harpocerae,  Stephanocerae. 

As  Dr.  Fischer  regards  the  Ammonitidae  as  an  order,  he  has 
given  the  family  termination  to  the  above  names :  they  will 
here  be  considered  as  group-names  for  assemblages  of  genera  of 
the  family  Ammonitidae.  The  position  and  appearance  of  the 
lobes  and  saddles  of  the  septal  sutures  are  represented  and  ex- 
plained, ii,  22,  28 ;  xxxii,  31  ;  xxxiii,  41 ;  xxxiv,  51,  52  ;  xxxv,  72. 

Goniatitse, 

Shell  nautiloid ;  siphonal  neck  of  the  septa  directed  back- 
wards. Siphon  excentric.  First  whorls  of  the  spire  sometimes 
contiguous  and  covered  as  in  Ammonites,  sometimes  not  in  con- 
tact, as  in  those  of  Spirula. 
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Clymenia,  Miinster,  1834. 

Etym, — Glymene,  a  sea-nymph. 

Syn. — Endosiphonites,  Ansted,  1840;  Planulites,  Miinst.,1832. 
Distr, — 3*r  sp.     Devonian ;  Germany,  England.     C.  undulata^ 
Miinst.  (xxxi,  11).    Fiehtelgebirge. 

GoNiATiTES,  DeHaan,  1825. 

Etym, — Gonia^  angles.     Syn, — Aganides,  Montfort,  1810. 

Distr. — About  320  sp.  XJ.  Silurian  to  Carboniferous ;  Europe, 
America,  Australia.  O.  Henslowi,  Sowb.  (xxxii,  19).  Garb, 
limestone ;  Isle  of  Man. 

Shell  spiral,  discoidal ;  sutures  af  septa  lobed ;  siphuncle 
dorsal,  its  tubes  directed  backwards ;  septa  concave ;  margin  of 
the  aperture  sinuous.  Aptychus  a  single  corneous  plate.  The 
genus  reached  its  maximum  development  in  the  Devonian  period. 
The  shell  of  Goniatites  being  very  variable  in  form  and  the 
species  numerous,  Beyrich,  Sandberger  and  others  have  divided 
them  into  sections,  which  will  probably,  as  in  the  case  of  Ammo- 
nites, form  distinct  genera  hereafter.  Sandberger  uses  the 
characters  of  the  sutural  line  for  his  groups,  as  follows : 

1.  Linguati.     Lobes  and  saddles  linguiform,  rounded. 

2.  Lanceolati.  Lobes  narrow,  lanceolate;  saddles  rounded, 
claviform. 

3.  GenufractL  Second  lateral  saddle  greatl}''  developed, 
forming  nearly  a  right-angle  with  the  second  lateral  lobe ; 
ventral  lobe  small. 

4.  Serrati.  Lobes  and  saddles  narrow,  sharp,  like  the  teeth 
of  a  saw. 

5.  Grenati.  Yentral  lobe  very  small ;  lateral  saddle  very  large, 
rounded,  separated  from  the  rounded  ventral  saddle  by  a  sharp 
lobe. 

6.  Acutolaterales.  Ventral  lobe  simple,  a  lobe  and  sharp 
saddle  on  each  side. 

7.  Magnosellares.  Lateral  saddle  short  and  wide,  lateral  lobe 
rounded,  ventral  lobe  thin. 

8.  Nautilini,  Ventral  lobe  narrow;  sutural  lines  simply 
arcuated  on  the  sides. 

In  some  of  the  Goniatites  the  first  whorls  are  not  in  contact, 
recalling  the  shell  of  Spirula. 

Arcestse, 

Shell  smooth  or  with  transverse  folds,  ribs  or  striae ;  wrinkled 
layer  consisting  mostly  of  linear,  interrupted  striae ;  impressions 
of  the  mantle  attachment  without  or  with  a  but  slightly  con- 
tracted opening  always  visible  on  the  body-chamber.  Anaptychus 
apparently  horny  in  Arcestes. 
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Arcbstes,  Suess,  1865. 

Distr. — 130  sp.,  Trias ;  several  sp.  Permian,  and  Carboniferous 
of  India;  1  sp.  Trias,  N.  Caledonia.  Arcestes  tornatus^  Bronn 
(xxxviii,  20,  21). 

Shell,  as  a  rule,  smooth,  sculpt ureless,  seldom  with  longitudinal 
striae  (Tornati) ;  body -chamber  long,  takirg  up  one  to  one  and 
one-half  whorls.  Whorls  strongly  involute.  Aperture  usually  con- 
tracted by  the  border  being  reflected  inwards  or  by  internal  ridges. 
Lobes  strongly  incised  (laciniated),  so  that  the  saddles  merely 
consist  of  a  slender  stem  with  numerous  approximated  hori- 
zontal branches,  which  in  turn  are  divided  into  smaller  branchlets. 

Many  forms  have  internal  nuclei  with  an  open  umbilicus,  and 
a  terminal  whorl  with  a  callous  closed  umbilicus. 

ARCESTES  (restricted).  Last  whorl  of  the  spire  more  or  less 
modified  in  form  ;  umbilicus  closed  by  a  callous  deposit. 

sPHiNGiTES,'Mojs.,  1819.  Surface  of  the  last  whorl  sillonated  ; 
umbilicus  open. 

CLADisciTES,  Mojs.,  18t9.  Section  of  the  whorls  subquadran- 
gular,  their  form  not  modified  in  the  adults.  The  character  of 
the  suture  recalls  the  Pinacocerse ;  second  lateral  lobe  deep, 
saddles  slender,  much  divided. 

JOANNiTES,  Mojs.,  18t9.  Sutural  lines  like  those  of  Cladiscites, 
but  the  other  characters  those  of  Arcestes.  The  sutural  line  is 
arcuated,  lobes  and  saddles  partly  divided  in  pairs,  much  toothed. 

DiDYMiTES,  Mojs.,  18t3.  External  form  and  length  of  body- 
chamber  same  as  in  Arcestes ;  shell  with  sharp  lines  of  growth 
and  plicate  wrinkles  throughout  the  whole  length  of  the  body- 
chamber  to  the  aperture;  on  the  inner  convex  surface  of  the 
shell  there  is  a  median  furrow  ;  the  last  whorl  is  constricted  near 
the  aperture. 

The  sutural  lines  of  the  septa  are  formed  of  few-toothed 
saddle  pairs,  which  often  alternate  with  single  saddles.  These 
saddle  pairs,  as  is  shown  by  projection  of  the  spiral,  correspond 
each  to  two  saddles  in  the  other  genera  of  Ammonites. 

Didymites  contains  but  a  few  Triassic  forms.  Didymites 
angustilobatus,  Hauer  (xxxix,  32,  33). 

Cyclolobus,  Waagen,  1879. 

Distr, —  (7. Oldhami^W&iigen  (xxxvi,  93, 94).    Palaeozoic ;  India. 

Shell  spiral,  smooth,  with  a  small  deep  umbilicus  ;  whorls 
numerous,  somewhat  compressed,  with  a  broadly  rounded  exter- 
nal side,  deeply  embracing  each  other  so  as  to  envelop  the 
preceding  whorl,  entirely  covered  on  the  sides  with  not  very 
numerous  contractions  of  the  shell  (varices),  indicating  very 
likely  the  remnants  of  old  apertural  margins.  The  form  of  these 
varices  is  somewhat  falciform,  with  a  strong  bend  towards  the 
front  in  the  middle  of  the  sides  of  the  whorl,  and  being  bent 
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considerably  backwards  towards  the  external  margin,  entirely 
disappearing  on  the  siphonal  side  of  the  shell.  The  increase  in 
height  of  the  whorls  is  very  slow. 

Closely  related  to  Arcestes,  of  which  it  may  be  only  a  sub- 
genus. 

LOBITES,  Mojs.,  18t3. 

Syn, — Coroceras,  Hyatt,  1871.    Clydonites,  Laube,  non  Hauer. 

Distr, — Nine  Triassic  species  are  enumerated.  L.  delphino- 
cephalus^  Hauer  (xxxvi,  92).    L,  ellipticus^  Hauer  (xl,  58,  59V 

In  external  form  and  length  of  body-chamber  agreeing  with 
Arcestes  and  Didymites.  Shell  usually  with  tranverse  folds, 
which  are  frequently  crossed  by  fine  longitudinal  striae.  The 
body-whorl  frequently  assumes  a  form  very  different  from  the 
inner  ones,  and  not  unfrequently  closes  the  umbilicus  with  a 
callus.  Towards  the  aperture,  however,  and  always  in  those 
forms  with  a  closed  umbilicus,  there  is  a  cons1:riction  which 
extends  forwards  in  the  form  of  small,  projecting,  lateral  lobes. 
The  sutural  lines  of  the  septa  consist  of  entire-margined,  high 
saddles,  somewhat  contracted  at  their  bases,  which  vary  in  height 
in  such  a  way  that  the  second  and  fourth  are  perceptibly'lower 
than  would  be  expected  from  their  position.  A  high  siphonal 
process. 

In  many  forms  there  appears,  regularly  at  the  end  of  the  body- 
whorl  and  the  one  next  to  it,  a  portion  constricted  off  the 
"hood;"  in  other  forms  the  aperture  is  simple,  and  only  pro- 
longed anteriorly  into  lobe-like  processes  at  the  convex  portions, 
and  but  little  or  not  at  all  constricted. 

In  Lobites  the  derivation  from  the  goniatitic  ancestry  is  much 
more  striking  than  in  any  other  mesozoic  genus,  inasmuch  as 
the  form  of  the  lobes  is  still  completely  goniatitic.  The  ammo- 
nitic  stage  is  indicated  in  the  structure  of  the  lobes  only  by  the 
high  siphonal  process  dividing  the  external  lobe. 

Tropitae, 

Shell  more  or  less  richly  ornamented,  provided  with  radial 
ribs,  which  almost  always  support  on  the  edge  of  the  convex 
portion  (frequently  also  on  the  sides)  knobs  and  spinous  pro- 
cesses. Wrinkled  layer  and  impressions  of  the  mantle  attach- 
ments entirely  absent. 

.  Tropites,  Mojs.,  18Y5, 

Distr, — 11  Triassic  species.  Tropites  Bamsaueri,  Quenst.  (xl, 
52,  55,  56). 

Body-chamber  long,  embracing  one  and  three-quarters  to  one 
and  one-half  whorls.  The  strong  sculpture  is  interrupted  on  the 
convex  portion  of  the  shell ;  frequently  a  median  keel  is  present 
on  the  same.     At  the  aperture  the  convex  portion  is  prolonged 
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into  a  broad,  short  lobe.  The  last  whorl  frequently  differs  in 
form  and  sculpture  from  the  inner  whorls.  The  lobes  are  dis- 
tinguished by  their  broad  saddle  stalks,  with  divisions  cut  in  ^ 
obliquely,  the  oblique  position  of  the  tips  of  the  lobes,  great 
development  of  the  principal  lobes,  and  striking  reduction  of 
auxiliary  ones. 

HALORiTES,  Mojs.,  1879.  Body-chambcr  and  spiral  of  the 
whorls  as  in  Arcestes.  Inner  whorls  with  granulose  ribs  ;  saddles 
elevated,  with  many  narrow  lateral  branch0#;  lateral  lobes 
reduced ;  last  whorl  with  a  different  form  and  sculpture  from  the 
others  ;  aperture  a  little  contracted  ;  a  wrinkled  layer  present. 

JUVAVITES,  Mojs.,  1879.  Differs  from  Halorites  by  its  last 
whorl  resembling  the  preceding  ones,  and  its  less  dentate  lobes  ; 
the  shell  bears  traces  of  periodical  contractions. 

DiSTiCHiTES,  Mojs.,  1879.  Convexity  of  the  shell  with  a  median 
groove,  usuatlj'  bordered  by  carinse;  inner  whorls  having  the 
ornamentation  of  T,  Jockelyi;  last  whorl  with  additional  ribs 
intermediate  to  those  which  ornament  the  preceding  whorls ; 
body-chamber  occupies  more  than  a  whorl ;  lobes  as  in  Sagenites. 

EuTOMOCBRAS,  Hyatt,  1877. 

Distr. — E.  Laubei,  Meek  (xxxvii,  6,7).     Trias ;  Nevada. 

Characterized  by  its  lenticular  form,  narrow  umbilicus,  appa- 
rently at  all  ages  very  sharp  external  keel,  without  furrows  or 
lateral  ridges,  and  small  regular  arched  pilse  on  middle-sized 
specimens,  growing  wider,  more  irregular,  less  distinct,  and 
developing  small  lateral  lobes  on  the  adult,  with  both  nodes  and 
pilse  becoming  obsolete  on  the  larger  part  of  the  body-volution. 

Geratitae, 

Ceratites,  de  Haan.,  1825. 

Syn, — Haaniceras,  Bayle,  1878. 

Bistr. — Permian,  Trias.  The  Cretaceous  forms  referred  to 
Ceratites  perhaps  belong  to  another  group.  G.  nodosus^  Brug. 
(xxxii,  23). 

Shell  discoidal,  more  or  less  sculptured  ;  sutural  line  with 
simple,  rounded  saddles,  and  shallow  denticulated  lobes ;  anti- 
siphonal  lobe  doubly  toothed. 

TiROLiTES,  Mojs.,  1879.  Lobes  not  toothed,  or  showing  the 
commencement  of  teeth ;  second  lateral  lobe  more  or  less  sal- 
ient ;  convexity  of  the  whorls  smooth,  rounded,  nearly  flat.  C. 
Idrianus^  Hauer. 

BALATONiTES,  Mojs.,  1879.  Periphery  with  a  tuberculated 
carina.     G,  BalatonicuSy  Mojs. 

HUNOARITES,  Mojs.,  1879.  Shell  narrow,  with  a  much  elevated 
median  carina ;  lobes  as  in  Ceratites.     G,  Zalaensis^  Bockh. 

ACROCHORDiOERAS,  Hyatt,  1877.    This  group  is  closely  allied  to 
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Lytoceras  and  Phylloceras,  Suess,  and  Haploceras  of  Zittel, 
combining  characteristics  which  are  found  in  all  of  these,  besides 
having  peculiar  characters  of  its  own,  and  a  different  develop- 
ment. The  extent  of  involution  is  comparable  with  that  of 
Haploceras,  but  the  whorl  itself  is  about  intermediate  between 
the  extreme  roundness  of  Lytoceras  and  the  more  flattened  sides 
of  Phylloceras.  Its  peculiar  characteristics  consist  in  having 
large  lateral  tubercles  and  exterior  pilse,  which  are  united  as  they 
near  the  tuberctes.  The  smooth  zone  along  the  outer  centre  in 
the  young  is  also  probably  of  subgeneric  value.  O.  Hyatti,  Meek 
(xxxvii,  14).  Trias ;  Nevada.  Hyatt  makes  this  a  distinct  genus 
of  his  family  Physanoidfle,  but  Mojsisovics  and  Fischer  class  it 
as  a  group  of  Ceratites. 

MEEKOCERAS,  Hyatt,  18Y9.  Distinguished  from  Ceratites  by 
having  but  three  distinct  lateral  cells  and  two  lateral  lobes, 
besides  the  finer  auxiliary  lobes  and  cells.  The  typical  Ceratites 
have  at  least  four  distinct  lateral  cells  and  lobes  besides  the 
auxiliary  ones,  and  the  distinction  is  slight  between  the  two 
series ;  in  this  genus,  on  the  contrary,  the  auxiliary  series,  when 
present,  is  not  divided  from  the  third  lateral  cell  by  a  distinct 
lobe,  as  in  Ceratites,  and  the  aspect  of  the  third  lateral  cell  is 
often  like  that  of  a  Goniatites.  The  compressed  whorls  of  all 
the  species  is  of  course  a  characteristic  which'  is  obvious  when 
they  are  contrasted  with  typical  Ceratites,  as  is  also  the  absence, 
or  merely  transient  appearance,  of  heavy  nodes  and  ribs,  except 
perhaps  in  the  least  involute  species.  (7.  aplanatum,  White.  Tri- 
assic  ;  S.  E.  Idaho. 

Xenodtscus,  Waagen. 

Distr, — X  plicatus,  Waagen  (xxix,  91,  92).  Productus. 
Limestone  ( Carboniferous)  ;  India. 

Shell  flat  discoidal,  with  compressed  whorls,  perfectly  rounded 
on  the  siphonal  side ;  umbilicus  mostly  large,  and  the  whorls 
generally  only  slightly  embracing  each  other;  surface  smooth, 
or  with  distant  rounded  folds  which  are  thickest  near  the  umbil- 
ical margin  of  the  whorls,  or  with  numerous  slight  plications 
which  are  straight  on  the  sides  of  the  whorls,  and  slightly  turned 
towards  the  front  near  the  siphonal  margin ;  the  sutures  are  very 
simple ;  the  siphonal  and  two  lateral  lobes  always  well-developed, 
also  a  sutural  lobe  generally,  but  auxiliary  lobes  are  generally 
absent.  The  lobes  are  furnished  with  a  slight  indentation  at  their 
termination,  the  saddles  rounded,  entire,  without  any  indenta- 
tion ;  the  internal  sutures  show  only  one  large  antisiphonal  lobe, 
which  terminates  in  two  long,  sharp  points;  the  body-chamber 
occupies  not  quite  one  whorl ;  aperture  simple. 

Trachyceras,  Laube,  1869. 

Distr. — 16  Triassic  sp.     T.  bicrenatus,  Hauer  (xxxviii,  30,  31). 
T,  Whitneyij  Gabb  (xxxvi,  81,  89).     Trias;  Nevada,  California. 
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Body -chamber  short,  one-half  to  two-thirds  of  a  whorl  long. 
The  sculpture  on  the  convex  portion  is  interrupted ;  in  the  geo- 
logically younger  forms  a  more  or  less  deep  median  furrow  is 
sunken  in,  at  which  the  ribs  terminate  in  a  tubercle.  Aperture 
with  a  short  lobate  process  on  the  convex  portion.  Lobes  agree- 
ing with  Tropites ;  much  simpler  in  the  geologically  older  forms. 

ARPADiTES,  Mojs.,  1819.  Periphery  with  a  deep  groove,  some- 
times bordered  by  smooth  or  nodulous  carinations  ;  ribs  numer- 
ous, dichotomous  from  an  umbilical  nodosity.  The  older  forms 
have  entire  saddles ;  the  more  recent  ones  are  toothed  to  the 
summit.     T.  Af-padis,  Mojs. 

HERAOLTTES,  Mojs.,  1819.  Body-chambcr  only  occupying  half 
a  whorl ;  ribs  strong,  nodulous  on  the  sides ;  periphery  of  the 
last  whorl  flattened,  with  two  thread-like  spiral  lines ;  lobes 
distinguished  by  several  irregular  notches,  but  deeply  truncate. 
T,  Foschli,  Hauer. 

SAGENiTES,  Moj s. ,  1 87  9.  Body-chambcr  occupying  half  or  three- 
quarters  of  the  whorl ;  ribs  usually  not  interrupted  at  the  per- 
iphery, crossed  by  very  close  spiral  lines;  saddles  high  and 
wide,  branched,  foliaceous;  lobes  branched ;  auxiliary  lobes  very 
small.     T.  Giebeli,  Hauer. 

Gymnotocebas,  Hyatt,  1811. 

Distr. — G,  rotelliforme^  Meek  (xxxvi,  90, 91).    Trias  ;  Nevada. 

The  development  of  Ammonites  Blakei,  Gabb,  and  the  char- 
acters of  its  periphery,  separate  it  at  once  most  decidedly  from 
any  species  of  Trachyceras.  The  development  generally  of  a 
keel,  or,  in  some  varieties,  of  a  raised  periphery,  over  which  the 
pilae  do  not  pass,  shows  that  this  is  a  different  genus,  character- 
ized by  a  ditFerent  mode  of  development.  The  septa  are  quite 
similar  to  those  of  Trachyceras,  but  it  is  very  evident  that  in 
the  TrachyceraB  the  septa  cannot  be  looked  to  for  generic  differ- 
ences. Great  differences  also  occur  in  the  amount  of  involution 
of  the  different  species  and  in  the  development  of  their  external 
characters. 

Clydonitae. 

Body-chamber  short ;  sutural  line  undulated ;  lobes  and  saddles 
simple,  not  dentate. 

Clydonites,  Hauer,  1860. 

Etym, — Kludon,  the  surge. 

Distr — 21  sp. ;  Upper  Triassic  ;  Europe,  Himalayas.  2  sp. ; 
Upper  Cretaceous  (described  by  d'Orb.  as  Ceratites.  Difference 
from  Ceratites  is  the  lobes  being  simple,  not  crenulated).  C. 
costatus,  Hauer  (xxxii^  21).  C.  delphinocephaluSj  Hauer  (xxxii, 
28). 

Shell  spiral,  discoidal,  whorls  involute,  ribbed  ;  sutures  simply 
lobed,  the  lobes  pointed. 
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G0R0GEBA6,  Hyatt,  1877.  The  species  all  have  numerous  lobes 
and  saddles,  with  smooth  sutures,  and  a  large  exterior  lobe  which 
is  very  broad  and  prominent ;  they  are  plicately  ribbed  and  very 
involute,  the  umbilicus  nearly  covered;  mouth  more  or  less 
hooded  or  constricted.     G,  ellipHcus^  Hauer  (xxxvii,  8,  9). 

Choristoceras,  Hauer,  1815, 

Distr, — 9  sp.     Trias.     G.  Marshi,  Hauer. 

Shell  discoidal ;  body-chamber  short ;  ribs  interrupted  by  the 
convexity  of  the  inner  whorls,  but  continuous  on  the  outer. 

HELiCTiTES,  Mojs.,  1879.  Whorls  with  strong,  uninterrupted 
ribs ;  lobular  line  undulated,  with  small,  almost  microscopic 
denticulations.     (7.  geniculatus,  Hauer. 

BADiOLiTEs,  Mojs.,  1879.  Convcxity  of  the  whorls  narrow  and 
carinated ;  ribs  falciform ;  lobes  not  truncate,  undulated,  except 
the  antisiphonal  lobe,  which  is  long  and  pointed.   C  ert/j?,  Miinster. 

Rhabdocebas,  Hauer,  1860. 

Distr, — i?.  Suessii^  Hauer.  Alpine  Triassic  ;  Germany  (xxxii, 
20,  21). 

Shell  straight,  orthoceratoid,  strongly  sculptured  ;  septa  with 
rounded  lobes. 

Rod-like,  elongated  forms  with  oblique  annular  sculpture  and 
simple  curved  lobes ;  still  very  imperfectly  known. 

CocHLOOERAS,  Haucr,  1860. 

Etym, — Gochlos,  a  snail-shell,  ceras,  a  horn. 

Distr. — 3  sp.  Alpine  Triassic  ;  Hallstadt,  Austria.  G,  Fisch- 
eriij  Hauer  (xxxii,  25,  26). 

Shell  spirally  elongated,  scalariform,  strongly  sculptured ; 
sutures  of  septa  with  several  simple  rounded  lobes. 

The  whorls  are  spirally  coiled  to  the  left,  with  continuous  ribs 
and  simple  curved  lobes. 

Finacoceras, 

Body-chamber  short,  half  or  three-quarters  of  the  last  whorl ; 
shell  flattened,  discoidal ;  sutural  line  very  complex,  with  three 
groups  of  lobes    adventive,  principal  and  auxiliary). 

PiNACOCERAS,  Mojs.,  1873. 

Syn. — Megaphyllites  and  Carnites,  Mojs.,  1878. 

Distr, — 12  sp.  from  the  Triassic.  P.  Mettemichii,  Hauer, 
(xxxv,  71). 

Shell  narrow,  aperture  high,  smooth,  seldom  with  knob-like 
enlargements  on  the  surface.  Body-chamber  one-half  to  two- 
thirds  of  a  whorl  long ;  aperture  with  short  lobular  process  of 
the  convex  portion.  Attachment  ring  commencing  a  short  dis- 
tance from  the  aperture  and  extending  to  the  posterior  end  of 
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the  body-chamber.  Impressions  of  the  mantle  attachment  punc- 
tate or  striate.  Wrinkled  layer  consisting  of  broken-up  striae. 
The  sutural  line  of  the  septa  is  distinguished  by  the  presence  of 
external  adventitious  lobes.  Three  groups  of  lobes  may  accord- 
ingly be  distinguished  :  1.  The  adventitious  lobes.  2.  The  three 
principal  lobes.  3.  The  auxiliary  lobes.  The  adventitious  and 
auxiliary  lobes  always  present  a  similar  structure,  whilst  the 
principal  lobes  frequently  present  a  peculiar  form. 

Sageceras,  Mojs.,  1873. 

Distr, — 7  sp.  Permian  and  Triassic.  Sageceras  Haidingeri, 
Hauer  (xl,  48,  49;. 

Close  to  Pinacoceras  in  the  form  of  the  shell  and  length  of 
the  body-chamber,  and  differs  from  it  in  the  structure  of  the 
wrinkled  layer,  the  form  of  the  lobes  and  the  direction  of  the 
lines  of  growth  in  the  concave  portion.  The  wrinkled  layer  is 
coarsely  granular,  as  in  Nautilus,  and  does  not  consist  of  long 
striaB  and  threads,  as  in  the  Arcestae.  The  saddles  are  slender, 
narrow,  tongue-like,  entire,  the  lobes  symmetrically  divided, 
simply  or  doubly,  by  simple  conical  teeth.  Three  groups  of  lobes, 
as  in  Pinacoceras.  The  lines  of  growth  do  not  trend  backwards, 
as  in  Pinacoceras,  but  forwards. 

Sageceras  is  already  fully  developed  in  the  Permian  formations, 
though  in  these  older  forms  the  siphonal  process  characteristic 
of  the  Ammonite  stage  is  wanting. 

NOViTES,  Mojs.,  1878.  Wrinkled  layer  striated  ;  an  adventive 
saddle  not  reaching  the  height  of  the  first  principal  saddle ;  saddles 
narrow,  elevated,  rounded  at  their  superior  extremity  ;  lobes  but 
little  truncate ;  first  principal  lobe  divided.    S.  Caprilensis,  Mojs. 

MEDLicoTTiA,  Waagen,  1880.  Siphonal  side  (periphery)  either 
excavated  and  rounded  on  both  sides  by  high  and  sharp  crests, 
or  simply  flattened,  and  defined  on  both  sides  by  angular  margins. 
In  both  cases  the  high  and  narrow  saddles  developed  on  each 
side  of  the  siphonal  lobe  are  situated  exactly  below  the  crests 
or  the  angulated  margins ;  these  saddles  are  strongly  serrated 
from  both  sides,  and  the  denticulations  of  the  opposite  sides  of 
the  saddle  correspond  exactly  with  each  other.  3f.  Wynnei, 
Waagen  (xxxix,  43,  44),  Productus  Limestone  (Carboniferous) ; 
India. 

Otocebas,  Griesbach,  1881. 

Distr, — 0.  Woodwardi,  Griesb.  (xxxix,  40-42).  L.  Triassic ; 
Himalayas. 

Shell  involute,  with  very  deep  umbilicus,  and  rapidly  increasing 
outer  whorls ;  the  part  nearest  the  umbilicus  bulged  out  into  an 
ear-like  shape,  giving  the  section  of  the  shell  a  more  or  less 
rhomboidal  aspect.  It  is  very  probable  that  in  adult  individuals 
the  last  whorl  covered  and  enclosed  the  entire  preceding  shell. 
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AmaUheae. 

Shell  generally  flattened  and  carinated,  the  last  whorl  of  the 
spire  covering  a  large  part  of  the  preceding ;  sutural  line  with 
several  auxiliary  lobes.  Aptychus  simple,  corneous,  only  known 
in  the  Jurassic  forms. 

Amaltheus,  Montfort,  1808. 

Distr. — 68  species.  Triassic,  Jurassic  and  Cretaceous.  J. 
margaritatuSj  d'Orb.  (xxxviii,  26,  27). 

Periphery  sharpened  or  carinate ;  ribs  when  present,  absent 
at  this  part  or  broken  up  into  tubercles  or  folds ;  the  geologi- 
cally older  forms  with  spiral  striae  on  the  external  layer  of  the 
shell,  which  corresponds  to  the  wrinkled  layer  of  the  ArcestsB. 
Body-chamber  short,  one-half  to  two-thirds  of  a  whorl  long; 
margin  of  aperture  simply  emarginate,  with  long,  external  pro- 
cesses, ending  in  spoon-shaped  extremities,  sometimes  bent  out- 
wards or  inwards.  Lobes  usually  strongly  incised,  siphonal 
lobe  shorter  than  the  first  lateral,  lobular  bodies  broadly  wedge- 
shape.  Umbilicus  open,  with  the  sides  of  the  whorls  exposed 
or  only  partially  covered. 

PLEUROCERAS,  Hyatt,  1868.  (Prionotropis,  Meek,  1876.)  Per- 
iphery flat,  with  keel  and  channels  well  defined  ;  keel  crenulated ; 
channels  vary  from  obsolete  to  deep  and  well-defined,  pilae 
swelling  below,  tuberculated ;  genicular  bend  prominent.  Tuber- 
cles lateral,  arranged  along  the  line  of  envelopment.  Umbilicus 
open.  Ventral  lobe  narrow  and  but  slightly  deeper  than  the 
lateral  lobes  ;  the  latter  unequally  divided.  Inferior  lateral  lobe 
small,  shallow,  equally  divided.  Superior  lateral  cell  only  partly 
exposed  on  the  side,  and  together  with  the  inferior  lateral, 
unequally  divided.  Scarcely  distinct  from  Amaltheus.  Middle 
Lias,  Cretaceous.  A,  spinatus^  Brug.  (xxxviii,  24, 26).  A,  (Prio- 
notropis) TTooi^ari,  Mantell  (xxxvii,  10,  11). 

OXYNOTICERAS,  Hyatt,  1874.  Periphery  carinated  in  the  young 
shell,  rounded  in  the  adult.  A.  Guibalianus,  d'Orb.  (xl,  50,  61). 
Lower  Lias. 

PTYCHiTES,  Mojs.,  1875.  Shell  covered  with  undulated  radiating 
plications;  exterior  lobe  shallow;  exterior  saddle  but  little 
elevated ;  first  lateral  saddle  very  high ;  saddles  dentate  or 
slightly  branched.  This  group,  which  corresponds  to  the  Plicosi 
of  Bey  rich  and  the  Rugiferi  of  Oppel,  may  be  considered  an 
ancestral  form  of  Amaltheus.  Six  Triassic  species.  A,  Studeri, 
Hauer. 

ScHLOENBACHiA,  Neumayr,  1875. 

Dedicated  to  the  geologist,  Schloenbach. 

Syn. — Mortoniceras,  Meek,  1876. 

Distr, — 46  species.     Cretaceous ;  Europe  and  United  States. 
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S.  criatata,  Deluc.  (xxxv,  67).     S.  {Mortoniceras)  vespertinuSj 
Morton  =  &  Texanu8j  Roemer  (xxxvi,  86). 

This  genus  embraces  the  very  natural  group  of  Cristati ;  to 
these  may  be  added  Schl.  Germari,  Reuss.,  whose  affinity  to 
these  is  indicated,  besides  other  striking  characters,  by  a  toothed 
keel.  Shell  strongly  keeled,  usually  with  strong  ribs  curved - 
forwards  on  the  flanks ;  body-chamber  two-thirds  of  a  whorl  long, 
drawn  out  at  the  sickle-shaped  aperture  into  a  long,  beak-like 
process,  which  is  either  prolonged  in  conformity  with  the  curva- 
ture of  the  spiral  or  bent  outwards.  Siphon  very  stout,  usually 
lying  in  the  keel,  which  is  often  cut  off  f^om  the  lumen  of  the 
shell  by  a  calcareous  septum.  Lobes  not  much  branched,  with 
bodies  which  are  narrower  than  the  saddles ;  only  one  distinct 
auxiliary  lobe ;  which  is  wanting  in  some  forms.  Siphonal  lobe 
usually  as  long  or  longer  than  the  flrst  lateral.  In  some  species 
a  great  reduction  in  the  number  of  branches  of  the  lobes  takes 
place,  so  that  they  approach  a  Ceratitic  form.  {8c?U.  senequeri 
and  halophylln.) 

Placbnticeras,  Meek,  18T0. 

Distr. — Cretaceous ;  United  States,  India.  A,  placenta,  DeKay 
(xxxvi,  82). 

Shell  with  the  very  narrow  periphery  truncated,  and  often 
provided  with  a  row  of  compressed  alternating  nodes  along  each 
margin;  volutions  about  three-fourths  embraced  by  the  next 
succeeding  outer  one ;  septa  with  the  lateral  sinuses  provided 
with  more  or  less  branched  and  digitate  terminal  divisions; 
umbilicus  small  or  moderate. 

sPHENODiscus,  Meek,  1872.  Shell  with  periphery  cuneate; 
umbilicus  very  small ;  volutions  each  almost  entirely  embraced 
by  the  succeeding  one ;  septa  with  the  first  five  or  six  lateral 
sinuses  provided  with  only  a  few  short,  nearly  simple,  obtuse 
divisions  ;  while  the  others  are  simple,  and  usually  broadly  reni- 
form  at  the  ends.  Cretaceous  ;  United  States,  Europe.  Amm. 
lohatus,  Tuomey. 

Meek  thinks  that  some  of  the  species  of  Pinacoceras,  Mojsi- 
sovics,  will  fall  into  this  group;  and  that  that  genus  is  too 
comprehensive.  Sphenodiscus  equals  the  Clypeiformi  group 
of  Ammonites. 

NEOLOBiTES,  Fischer,  1882.  Shell  flattened,  sharply  carinated; 
lobes  and  saddles  simple,  not  truncate,  resembling  those  of  the 
triassic  Lobites.     P,  Vibrayeanus,  d'Orb.     Cenomanian. 

BuoHiOEBAS,  Hyatt,  1875. 

Dedicated  to  Dr.  L.  von  Buch,  a  German  naturalist. 
Distr. — Cretaceous.    B,  Syriacum,  Buch. 
Shell  ornamented  with  strong  ribs,  dichotomous,  from  tuber- 
cles near  the  umbilicus ;  ribs  interrupted  at  the  periphery ;  lobes 
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shallow,  but  little  truncate  and  resembling  those  of  Ceratites ; 
saddles  not  high,  rounded,  simple  or  slightly  divided  ;  siphonal 
saddle  small ;  some  auxiliary  lobes. 

Founded  on  the  cretaceous  species  of  Ceratites,  which  differ 
from  the  triassic  forms  in  the  characteristics  of  the  sutural  out- 
lines :  they  are  not  Ceratites  at  all,  but,  strictly  speaking. 
Ammonites. 

Ammonitm, 

Spire-whorls  narrow,  exposed,  with  radiating  ribs;  aperture 
simple ;  sutural  line  normal,  without  accessory  lobes.  Aptychus 
a  single  corneous  plate. 

Ammonites  (Breyn.,  1732),  Lamarck,  1801. 

EtyTn. — Ammon^  a  surname  of  Jupiter. 

Syn. — Arietites,  Waagen,  1869.  Coroniceras,  *  Hyatt,  1867. 
Asteroceras,  Hyatt,  1867.  Amioceras,  Hyatt,  1867.  Discoceras, 
Hyatt,  1867. 

Distr. — 40  sp.  Jurassic,  Liassic.  A.  (Asteroceras)  obtusus^ 
Sowb.  (xxxvi,  79,  80 ;  xxxiii,  44).  A,  {Amioceras)  Kridion, 
Orb.  (xxxvii,  100,  1).  A.  (Goroniceras)  bisulcatus,  Brong. 
(xxxv,  64).    A,  (Discoceras )  Ophidioides,  d'Orb.  (xxxvii,  98,  99). 

Shell  discoidal,  flattened,  whorls  exposed,  ornamented  with 
inflected  ribs  becoming  nodulous  at  the  periphery;  periphery  car- 
inated,  with  a  groove  on  each  side  of  the  keel,  and  another 
carina  outside  the  groove ;  section  of  the  last  whorl  subquad- 
rangular;  body-chamber  very  long,  sometimes  exceeding  a 
whorl ;  aperture  simple,  with  a  sharp,  not  inflected  peripheral 
prolongation ;  sutural  line  with  a  ventral  lobe  longer  than  the 
lateral  superior  lobe,  the  latter  higher  than  all  the  others; 
inferior  lateral  lobe  wide  ;  antisiphonal  lobe  two-pointed. 

The  above  diagnosis  is  of  Ammonites  as  restricted  by  modern 
naturalists  ;  the  ancient  genus,  before  its  dismemberment,  con- 
tained two  or  three  thousand  species,  and  was  divided  into  sec- 
tions (p.  63),  many  of  which  correspond  to  modem  genera. 

CALOCERAS,  Hyatt,  1870.  (Ophioceras,  Hyatt,  1867.  Echio- 
ceras,  Bayle,  1878.)  Ribs  not  arcuated  ;  carina  of  the  periphery 
sometimes  not  very  distinct,  without  grooves.  A,  torus,  d'Orb. 
(xxxvi,  77,  78). 

EUDiscocEBAS,  Hyatt,  1877.  This  type  is  distinguished  by  its 
discoid  form,  open  umbilicus,  and  a  keel,  bordered  by  furrows 
and  ridges,  the  latter  being  interrupted  or  tubercular ;  the  young 
with  comparatively  large  pilae,  growing  smaller  and  more  flex- 
uous  in  the  adult,  and  finally  fading  away  in  the  larger  half  of  the 
body-volution.     JS.  Oahhi,  Meek  (xxxvii,  4,  5).     Trias ;  Nevada. 

AGASSIZTCERAS,  Hyatt,  1874.  Ribs  slightly  arcuated;  carina 
not  bordered  by  grooves.  A.  Scipionianus,  d'Orb.  (xxxviii, 
22,  23). 
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LiLLiA,  Bayle,  1818.  In  the  young  shell  the  ribs  are  simple  or 
bifurcated,  commencing  with  tubercles  at  the  umbilical  region  ; 
later  the  ribs  are  simple  and  the  shell  resembles  Agassiziceras. 
Perhaps  this  group  would  be  better  placed  near  Harpoceras : 
the  limit  between  the  latter  genus  and  Ammonites  is  very  diffi- 
cult to  trace,  without  the  aid  of  the  aptychus. 

jEgoceras,  Waagen,  1869. 

Syn. — Mycroceras,  Hyatt,  1867.  Androgynoceras,  Hyatt, 
1867.  Liparoceras,  Hyatt,  1867.  Deroceras,  Hyatt,  1867.  Per- 
onoceras,  Hyatt,  1867.  Platypleuroceras,  Hyatt,  1867.  Cyclo- 
ceras,  Hyatt,  1867.     Psiloceras,  Hyatt,  1867. 

Distr, — 4  Cretaceous,  54  Liassic  species.  JEgoctsraa  (Micro- 
ceras)  biferum,  Quenst.  (xxxvii,  96,  97).  JS.  (Androgynoceras) 
hybridum^  Hyatt  (xxxvi,  83,  84).  J&.  ( Lyparoceras)  Henleyi^ 
Sowb.  (xxxvi,'  85).  ^.  (Deroceras)  Ziphius^  Ziet.  (xxxvii,  95). 
JE,  (Feronoceras)  muticum,  d'Orb.  (xxxviii,  13,  14).  u^,  (Platy- 
pleuroceras) latecostatum,  Sowb.  (xxxviii,  19}.  JE.  (Cycloceras) 
Valdani,  d'Orb.  (xxxix,  34,  35).  JE,  (Psiloceras)  psilonotum^ 
Quenst.  (xxxvii,  2,  3). 

Shell  mostly  compressed,  composed  of  many  whorls,  embra- 
cing but  little,  sometiities  provided  with  nodose  or  externally 
bifurcate  ribs ;  never  with  true  sickle-like  ribs ;  not  carinate ; 
body-chamber  usually  a  whorl  long,  in  the  geologically  younger 
forms  somewhat  shorter.  Aperture  simple  without  lateral  ap- 
pendages, with  very  weak  external  lobes  and  a  Constriction ;  a 
single  corneous  aptychus.  Lobular  line  strongly  notched,  upper 
lateral  longer  than  the  siphonal,  lower  lateral  not  always  present ; 
usually  with  a  depending  siphonal  lobe.  Lobular  bodies  narrow, 
not  wedge-shaped  ;  antisiphonal  two-pointed. 

The  true  ^Egoceras  died  out  in  the  middle  Lias. 

jEgoceras  corresponds  to  the  group  Ammonites  Capricomi  ot 
Buch. 

scHLOTHEiMiA,  Bayle,  1878.  Ribs  meeting  exteriorly,  where 
they  form-  an  angle  directed  towards  the  aperture.  J^.  angu- 
latum^  Schloth. 

Lytocerse^ 

Body-chamber  short,  two-thirds  of  the  last  whorl ;  aperture 
simple.     No  aptychus. 

Lytoceras,  Suess,  1865. 

Syn, — Thysanoceras,  Hyatt,  1867. 

Distr. — 62  species  from  the  Trias,  Jura  and  Cretaceous.  L, 
Henleyi,  Sowb.  (xxxvi,  85).  L.  Moreleti,  Hauer  (xxxviii,  28,  29). 
L.  (Thysanoceras)  fimbiHatus^  Sowb.  (xxxiii,  45,  46). 

Shell  flattened,  discoidal,  whorls  but  little  involute  or  simply 
in  contact;  body-chamber  two-thirds  of  a  whorl,  margin  of  aper- 
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ture  at  the  columellar  ^ide  produced  into  a  lobe,  processes 
wanting  at  the  siphonal  side  and  on  the  flanks ;  lines  of  growth 
and  sculpture  parallel  to  the  margin  of  the  aperture,  at  the  suture 
bent  forwards ;  sculpture  feeble,  mostly  consisting  of  radial  lines 
or  interruptions ;  sutural  line  with  few  lobes,  lateral  lobes  and 
saddles  symmetrically  divided,  columellar  lobe  two-pointed.  No 
aptychus. 

The  forms  of  the  Trias  diverge  herefrom  in  such  a  way,  that 
in  them  the  lines  of  growth  and  sculpture,  as  in  Phylloceras,  are 
directed  forward  at  the  siphonal  side,  and  that  the  structure  ot 
the  saddles  is  monophyllic. 

Lytoceras  corresponds  to  the  Fimbriati  group  of  Ammonites. 

MONOPHYLLiTES,  Mojs.,  18Y9.  Differs  in  the  saddles  being 
monophyllic.     L,  sphaerophyllum,  Hauer. 

OPHiOERAs,  Griesbach,  1881.  Compressed ;  section  of  whorls 
oval  and  widening  near  the  umbilicus,  the  latter  large  and  shal- 
low ;  thick,  covered  with  fine  wrinkles  or  growth-lines  of  sigmoid 
shape,  becoming  fine  ribs  in  the  body-chamber;  at  irregular 
intervals  the  shell  swells  into  rounded  bumps,  largest  near  the 
umbilical  margin;  the  periphery  is  rounded,  and  the  wrinkles 
or  folds  run  across  it  and  join  with  those  of  the  other  side. 
Both  in  general  shape  and  number  and  arrangement  of  the  lobe- 
lines,  this  subgenus  closely  resembles  the  Lytoceratite  groui)S 
Monophyllites  and  Phylloceras,  and  it  may  be  said  to  be  an 
earlier  stage  of  those  forms.  G.  Tibeticum,  Griesb.  (xl,  46).  L. 
Trias;  Himalayas. 

Phylloceras,  Suess,  1865. 

Syn. — Rhacoceras  (Agassiz),  Hyatt,  1867. 

Distr. — 77  sp.  Triassic,  Jurassic,  Cretaceous.  P.  ocuUum, 
Mojs.  (xxxix,  38,  39).  P.  (Bhacoceras)  heterophyllum^  Sowb. 
(xxxiv,  61,  52). 

Shell  discoidal,  involute,  with  feeble  sculpture,  sometimes  with 
constrictions  or  varices,  lines  of  growth  directed  forwards ; 
body-chamber  short,  margin  of  aperture  simple  with  somewhat 
produced  lobes  on  the  external  side ;  no  aptychus ;  lobes  numer- 
ous, diminishing  regularly  in  size,  laterals  without  subdivision 
into  principal  paired  branches ;  leaves  or  lobes  of  the  saddles 
very  much  rounded ;  antisiphonal  lobe  two-pointed. 

This  genus  is  remarkable  for  its  persistence  in  the  secondary 
strata.  The  triassic  forms  are  characterized  by  their  less  numer- 
ous lobes,  and  more  open  umbilicus.  Prof.  Meek  includes  a  few 
American  cretaceous  species  in  the  genus. 

Harpoceratse, 

Aperture  with  more  or  less  developed  lateral  ear-like  prolon- 
gations ;  sutural  line  with  accessory  lobes  ;  surface  ornamented 
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with  straight  or  curved  radiating  ribs.     Aptychus  calcareous, 
grooved,  formed  of  two  plates. 

Harpoceras,  Waagen,  1869. 

Syn, — Grammoceras,  Hyatt,  1867.  Leioceras,  Hyatt,  1867. 
Lioceras,  Bayle,  1878.  Hammatoceras,  Hyatt,  1867.  Ludwigia, 
Bayle,  1878.  Phymatoceras,  Hyatt,  1867.  Pelecoceras,  Hyatt, 
1867.  Tropidoceras,  Hyatt,  1867.  Waagenia,  Bajde,  1878. 
Sonninia,  Bayle,  1878. 

Distr, — 96  sp.  Jurassic.  Harpoceras  (Tropidoceras)  Actaeon^ 
d'Orb.  (xxxviii,  17,  18).  H,  (Grammoceras)  serpentinum,  Schl. 
(xxxv,  65,  66).  H,  (Leioceras)  complanatum^  Brug.  (xxxix, 
36,  37\     H,  (Hammatoceras)  insignis,  Schloth.  (xxxviii,  15, 16). 

External  form  of  the  shell  variable,  outer  side  always  carinate 
or  angular ;  sculpture  consisting  of  more  or  less  distinct  sickle- 
like ribs.  Margin  of  aperture  sickle-shaped,  or  with  ears,  with 
pointed  external  lobes ;  body-chamber  embracing  one-half  to 
two-thirds  of  a  whorl,  carinate  to  the  margin  of  the  aperture. 
Aptychus  divided,  thin,  calcareous,  with  a  thick,  shelly  layer, 
more  or  less  folded. 

Lobes  mostly  not  deeply  notched,  always  two  lateral  lobes 
and  almost  always  auxiliaries.  Siphonal  lobes  ending  in  two 
diverging  branches,  usually  shorter  than  the  first  lateral ;  laterals 
ilot  divided  into  symmetrical  halves. 

This  genus  corresponds  to  Buch's  group  Ammonites  Falciferi. 

HiLDOCERAs,  Hyatt,  1867.  Carina  bordered  on  either  side  b}^  a 
groove.     H  bifronSj  Brug.  (xxxv,  63). 

Oppelia,  Waagen,  1869. 

Dedicated  to  the  palaeontologist,  Oppel. 

Syn. — Neumayria,  Bayle,  1878.     CEcotraustes,  Waagen,  1869. 

Distr. — 71  sp.  0.  sw6ra6im^a,  Sowb.  (xl,  57).  0.  (Neumayria) 
fulgens,  Trautsch.  f  xxxix,  88,  89). 

Shell  with  umbilicus  usually  narrow,  external  side  either 
rounded  only  on  the  body-chamber  or  on  all  the  whorls.  Sculp- 
ture sickle-shaped,  body-chamber  frequently  geniculate,  never 
carinate  or  angular,  embracing  one-half  to  two-thirds  of  a  whorl ; 
margin  of  aperture  sickle-shaped  or  with  ears,  always  with 
rounded  external  lobes.  Siphon  stout  with  calcareous  sheath. 
Lobes  moderately  branched,  siphonal  mostly  shorter  than  the 
first  lateral ;  lobular  bodies  slender  with  almost  parallel  edges  ; 
lateral  lobes  divided  into  two  principal  symmetrical  branches. 
Aptychus  divided,  calcareous,  thick,  folded  (Apt.  lamellosvs); 
muscles  of  attachment  near  the  margin  in  the  lower  half  of  the 
shell. 

Oppelia  branches  off  in  the  lower  Oolite  with  0pp.  subradiata 
from  Harpoceras ;  the  last  representatives,  as  far  as  we  know, 
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appear  in  the  upper  Jura  of  Stramberg,  where  a  considerable 
number  of  different  forms  are  found. 

The  genus  (Ecatraustes  was  created  for  species  of  the  group 
of  O.  genicularis^  Waagen ;  Neumayria  for  such  species  as  0. 
trachynotus  and  O,  Hauffiana^  of  Oppel. 

Haplooeras,  Zittell,  1870. 

Syn. — Lissoceras  and  Puzosia,  Bayle,  1878. 

Distr.  —  76  sp.  Jurassic,  Cretaceous.  H,  ligatum,  d'Orb. 
(xxxiv,  49,  60). 

Established  for  a  group  allied  to  Oppelia  from  the  middle  and 
upper  Jurassic,  which  is  characterized  by  very  feeble  or  no  sculp- 
ture ;  also  some  cretaceous  forms,  as  Rapl.  Gru8anum,B.Te  placed 
here ;  and  with  them  forms  very  pronounced  wedge-  or  chisel- 
shaped  in  section,  as  Hapl.  belus ;  finally,  species  with  quite  sharp 
external  sides,  as  Hapl,  nisus,  Orb. 

In  other  Jurassic  species  of  Haploceras,  there  is  gradually 
developed  a  transverse  sculpture,  which  is  confined  to  the  external 
side  of  the  body-chamber  (HapL  jungens,  Neum.,  carachtheis^ 
Zeuschner). 

In  certain  upper  Jurassic  forms,  which  are  allied  to  HapL 
car achtheis, the  sculpture  gradually  passes  from  the  external  side 
over  to  the  flanks  in  feebly  undulating  ribs,  as  is  shown  in  Hapl, 
cristiferum,  Zitt. ;  better  developed  in  HapL  wohleri^  0pp. ;  and 
this  feature  is  repeated  in  Hapl,  difficile^  Orb.,  Cleon,  Orb., 
bicurvatum^  Leym.        , 

Finally,  species  of  Haploceras  appear  which  are  distributed 
in  the  cretaceous,  with  constrictions  reaching  forwards  (HapL 
Beudanti^  Parraudieri)^  a  peculiarity  which  does  not  occur  in 
any  Jurassic  form;  the  inner  whorls  here  serve  as  sure  guides, 
aside  from  the  agreement  of  the  lobular  markings,  since  they 
represent  a  typical  Haploceras  with  entirely  smooth  whorls. 
With  these  furrows  a  sickle-shaped  undulating  radial  sculpture 
is  gradually  combined,  and  a  group  of  forms  results,  of  which  the 
principal  type  is  HapL  planulatum,  Sow. 

In  spite  of  this  great  manifoldness,  it  is  very  easy  to  distin- 
guish the  representatives  of  Haploceras  from  strata  which  are 
lower  than  the  turonian  and  downwards,  by  their  whole  habitus 
and  lobes,  yet  nothing  is  more  diflficult  to  express  in  words. 

This  genus  corresponds  with  Ammonites  Ligati  of  d'Orb. 
Bayle  changed  the  name  to  Lissoceras,  because  Haploceras  was 
preoccupied  by  d'Orbigny ;  the  latter 's  species  is,  however,  a 
synonym  of  Cyrtoceras. 

Stephanoceratae. 
Form  very  variable.     Aptychus  calcareous,  granular,  formed 
of  two  plates,  which  are  sometimes  joined  at  the  median  line. 
The  Stephanoceratae  may  be  subdivided  into  normal^  with  regular 
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discoidal,  spiral  shell,  and  evolute,  with  discoidal,  helicoid  or 
straight  shell,  the  whorls  unwound  partly  or  entirely.  This 
evolution  is  partly  generic,  but  in  some  instances  is  known  to  be 
accidental :  thus  specimens  of  Acanthoceras  angulicostatum,d''OTh. 
have  the  whorls  slightly  embracing,  or  merely  in  contact  (Lyto- 
ceras),  or  completely  detached  (Crioceras). 

a.  Normal. 

Stephanoceras,  Waagen,  1869. 

Syn, — Dactylioceras,  Hyatt,  1867.  Globites,  de  Haan,  1825. 
Orbulites,  Lam.,  1801.     Sphaeroceras,  Bayle,  18*18. 

DiHtr, — 41  Jurassic  sp.  S.  (Dactylioceras)  annulatum,  Sowb. 
(xxxiv,  47,  48).     S,  Blagdeni,  Sowb.  (xxxiv,  57,  59). 

General  form  of  the  shell  very  variable,  external  side  rounded 
without  keel,  angle  or  furrow.  Sculpture  never  sickle-shaped, 
decorated  with  straight,  bifurcating  ribs,  abundantly  provided 
with  nodes  or  swellings.  Margin  of  aperture  simple  or  with  ears 
mostly  formed  of  a  broad,  smooth  zone ;  aperture  frequently 
constricted.  Body-chamber  one  to  one  and  one-quarter  whorls 
long.  Lobes  usually  deeply'  divided,  siphonal  and  upper  lateral 
lobe  usually  of  the  same  length ;  a  stout  auxiliary  sutural  lobe ; 
lobular  bodies  narrow.  Aptychus  divided,  calcareous,  very  thin, 
covered  with  granules  on  the  external  surface. 

Stephanoceras  diverges  from  ^goceras  with  Steph,  pettos  in 
the  middle  Lias ;  according  to  the  subdivision  into  groups,  it 
embraces  the  Liassic  Planulata,  Coronata  and  Bullata  after  the 
exclusion  of  some  heterogeneous  elements ;  the  last  represen- 
tatives come  from  the  Oxfordian  (Steph,  Collini^  Ppp.,  glomus, 
0pp.). 

CADOCERAS,  Fischcr,  1882.  Shell  much  swollen;  umbilicus 
narrow,  carinated ;  last  whorl  entirely  smooth,  preceding  whorls 
with  ribs  forming  an  angle  directed  forwards  in  the  ventral 
region.     S.  modiolare,  Luid. 

PROTOPHYTES,  Ebray,  1860.  Last  whorl  geniculated,  embracing ; 
umbilicus  transverse,  linear;  ribs  interrupted  at  the  periphery  ; 
aperture  with  a  peripheral  appendage,  triangular,  wide  and  thick. 
S.  Oxfordianum,  Ebray. 

(ECOPTYCHius,  Neumayr,  1878.  Last  whorl  geniculated,  em- 
bracing ;  lateral  ear-like  projections  short  and  narrow ;  a  cowl-like 
ventral  appendage.     (E,  refractu^,  de  Haan. 

MORPHOCERAS,  Douville,  1880.  Whorls  rounded  with  radiating 
ribs  uniting  in  groups  of  one  to  three  near  the  umbilicus,  which 
is  scalariform  in  the  juvenile,  and  much  widened  in  the  adult ; 
aperture  geniculated,  almost  completely  closed  by  the  expansion 
of  the  lateral  ears,  which  unite  at  the  median  line  on  one  side 
and  on  the  other  touch  the  preceding  whorl ;  thus  there  are,  so 
to  say,  five  apertures,  the  peripheral,  two  small  ones,  placed  each 
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side  of  the  peripheral,  two  half-round  ones  limited  partly  by  the 
preceding  whorl.     8,  pseudo-anceps^  Ebray. 

CcELOOBRAS,  Hyatt,  1867. 

Distr, — G,  centaurus,  d'Orb.  (xxxvi,  87,  88).  Middle  and 
Upper  Lias. 

Pilae  on  the  periphery  bifurcated  ;  lateral  pilse  single  or  bifur- 
cated with  one  external  row  of  tubercles,  occurring  regularly  on 
each,  or  at  intervals  on  widely  separated  pilae.  The  young  are 
very  much  flatter  than  the  adults,  and  the  sides  consequently 
very  narrow.  They  are  smooth  for  the  first  one  or  two  whorls, 
subsequently  becoming  tuberculated.  The  tubercles  almost 
immediately  spread,  forming  the  pilse ;  they  may  enlarge  and 
remain  distinct,  or  become  absorbed  and  disappear  upon  alter- 
nate pilae.  The  abdomen  remains  perfectly  smooth  for  some 
time  after  the  lateral  pilsB  are  developed,  not  acquiring  the 
abdominal  pilae  until  the  third  whorl  is  reached.  Septa  close 
together  and  very  intricate  in  the  adult.  Abdominal  lobe  broader 
and  deeper  than  the  superior  lateral.  The  inferior  lateral  is 
nearly  the  same  in  size,  and  both  are  unequally"  divided  into  three 
shallow,  minor  lobes.  Superior  lateral  cell  lobiform  and  together 
with  the  inferior  lateral,  unequally  divided  by  two  minor  lobes. 

CosMOCERAS,  Waagen,  1869. 

Syn, — Parkinsonia,  Bayle,  1878. 

Distr, — 42   sp.     Jurassic.     (7.  Galloviense^  d'Orb.  (xl,  46,  47). 

Siphonal  side  ( periphery )  mostly  with  a  smooth  furrow  ;  sculp- 
ture consisting  mostly  of  dividing  ribs,  directed  forwards  at  the 
periphery,  frequently  ornamented  with  nodes  or  swellings ;  mar- 
gin of  aperture  in  the  young  state  frequently  with  ears,  which 
are  lost  by  age ;  body-chamber  one-half  whorl  long.  Lobes 
moderately  divided ;  siphonal  lobe  distinctly  shorter  than  the 
first  lateral ;  second  lateral  repeating  the  form  of  the  first ;  one 
or  more  auxiliaries.     Aptychus  apparently  as  in  Stephanoceras. 

Pbrisphinotes,  Waagen,  1860. 

iSt/n.— EUipsolithes,  Montf ,  1808.  Planulites,  Montf.,  1808. 
Pictonia,  Bayle,  1878. 

Distr, — 161  sp.  Jurassic,  Cretaceous.  Ferisphinctes  arhus- 
tigerus,  d'Orb.  (xli,  60,  61). 

Shell  mostly  with  wide  umbilicus,  with  rounded  external  side, 
sculpture  consisting  mostly  of  straight,  undivided,  not  nodose 
ribs ;  margin  of  aperture  simple  or  with  ears,  with  a  constric- 
tion ;  also  isolated  constrictions  on  the  inner  whorls.  Length  of 
body-chamber  two-thirds  to  one  whorl,  mostly  scarcely  embracing 
one  circumference  or  turn.     Lobular  line  similar  to  Stephano- 
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ceras,  usually  somewhat  more  deeply  notched,  with  a  dependent 
sutural  lobe.  Aptychus  divided,  calcareous,  very  thin,  exter- 
nally granular. 

This  group  corresponds  to  the  Planulatl  of  Buch. 

SiMOCEBAS,  Zittel. 

Distr. — 26  sp.    Jurassic.    S.  Jooraensis^  Waagen  (xli,  66,  67). 

Shell  verj'  fiat,  discoidal,  umbilicus  wide,  with  numerous  whorls, 
which  increase  in  thickness  very  slowly  (except  in  the  geologi- 
cally oldest  forms)  ;  external  side  rounded  or  grooved ;  sculpture 
seldom  absent,  consisting  mostly  of  straight,  simple  or  forked 
ribs,  which  are  interrupted  during  most  of  the  lifetime  of  the 
animal ;  interrupted  at  any  rate  in  the  young  state  on  the  exter- 
nal side,  and  which  are  often  ornamented  with  tubercles  or 
strongly  swollen  on  the  last  whorl ;  isolated  constrictions  directed 
forwards  on  all  the  whorls.  Body-chamber  long,  at  least  three- 
quarters  of  a  whorl,  usually  attaining  a  greater  length.  Lobular 
line  not  very  complicated.  Siphonal  lobe  largest,  external  saddle 
much  developed  and  broad,  laterals  one-pointed,  very  small 
in  the  geologically  younger  forms.     Aptychus  (?). 

REiNEGKEiA,  Bayle,  1878.  Shell  close  to  Perisphinctes,  but 
with  more  marked  constrictions,  and  a  peripheral  groove.  S, 
anceps,  Reinecke. 

Peltoceras,  Waagen,  1871. 

Distr, — 13  sp.  Jurassic;  Europe,  India.  F.  Arduennense, 
d'Orb.  (xli,  64,  65). 

Shell  when  young  having  the  ornamentation  of  Perisphinctes  ; 
when  adult,  with  straight  tuberculated  ribs ;  aperture  with  per- 
sistent lateral  projections. 

AspiDOOBBAs,  Zittel,  1866. 

Syn, — Waagenia,  Neumayr,  1878. 

Distr — 48  sp.  Jurassic,  Cretaceous.  A,  longispiniim,  Sowb. 
(xxxiv,  56,  58). 

External  form  very  variable,  sometimes  flat  with  wide  umbil- 
icus, sometimes  inflated  with  a  narrow  umbilicus ;  external  side 
rounded  or  with  a  broad  external  furrow,  never  with  a  carina  or 
angle.  Sculpture  consisting  of  one  or  two  rows  of  tubercles  or 
wanting.  Ribs,  as  a  rule,  present  only  in  the  young  state.  Mar- 
gin of  aperture  simple  (Asp,  aporum  with  ears?),  body-chamber 
short,  embracing  two-thirds  of  a  whorl.  Lobular  line  tolerably 
simple;  siphonal,  two  laterals,  also  often  (in  the  geologically 
younger  species)  an  auxiliary  lobe.  Lobes  not  much  out  (with 
the  exception  of  Asp.  Altenense  and  circumspinosum)  ;  bodies  of 
the  lobes  and  saddles  broad.     Cellulose  aptychi. 

Aspidoceras  reaches  the  highest  point  of  its  development  in 
the  Kimmeridgian,  and  dies  out  in  the  Neocomian, 
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AcANiHOCERAS,  Neumajr,  1875. 

Distr. — 36  sp.     A.  JRotomagense^  Brong.  (xxxv,  70). 

Shell  with  a  moderately  wide  umbilicus  and  not  very  elevated 
whorls.  Margin  of  aperture  and  length  of  body-chamber  un- 
known. The  sculpture  consists  of  quite  straight  ribs,  which 
become  constantly  stronger  from  the  suture  outwards  to  the 
external  side,  which  are  frequently  ornamented  with  a  greater  or 
less  number  of  tubercles  or  nodes,  and  are  most  curved  in  young 
individuals.  The  development  of  the  external  side  is  very  vari- 
able, the  middle  line  sometimes  with  uninterrupted  ribs,  some- 
times with  a  furrow,  sometimes  with  a  line  of  tubercles,  the 
elements  of  which  attempt  to  unite  into  a  keel.  Lobular  line 
much  reduced ;  besides  the  two  laterals  on  the  flanks  there  is  at 
most  one  auxiliary,  or  a  row  of  two  to  three  extremely  small 
deep-lying  auxiliaries ;  bodies  of  the  lobes  and  saddles  plump 
and  broad,  the  last  broader  than  the  first,  no  branching,  but  only 
a  dentation  of  the  lobes.  Siphonal  and  first  lateral  usually  not 
very  different  in  size,  the  first  often  larger  than  the  last ;  second 
lateral  much  smaller  than  the  first,  both  one-pointed. 

Stoliczkaia,  Neumayr,  1875. 

Dedicated  to  Dr.  Stoliczka,  of  the  Geological  Survey  of  India. 

Distr. — 8  sp.    Cretaceous  ;  India.    S.  ditspar,  Stol.  (xli,  62,  63). 

Forms  allied  to  Hoplites  dutempleanus,  with  expanded  body- 
chamber,  embracing  three*fourths  (?)  of  a  whorl.  Margins  of 
aperture  curved,  produced  at  the  middle  of  the  flanks,  slightly 
emarginate  at  the  external  side.  Inner  whorls  with  radial  ribs 
which  are  not  interrupted  on  the  external  side,  and  usually  here 
attain  their  maximum  strength ;  body-chamber  smooth  or  with 
thickened  ribs ;  external  side  without  keel  or  furrow.  Lobular 
line  branched,  consisting  of  a  siphonal,  two  lateral,  and  one  or 
more  less  dependent  sutural  lobes. 

HoPLiTES,  Neum.,  1875. 

Syn, — Sonneratia,  Bayle,  1878. 

Distr, — 50  sp.  Cretaceous.  ^.  ^rc7iiacmni6s,d'Orb.(xli,68,69). 

Derived  from  the  group  of  forms  represented  by  Ferisphinctes 
involutusj  with  moderately  narrow  umbilicus  and  high  whorls ; 
thickness  very  variable.  Margin  of  aperture  and  length  of 
body-chamber  unknown.  Sculpture  consisting  of  divided  and 
curved  ribs,  which  originate  near  the  umbilicus  or  in  the  middle 
of  the  flanks  in  small,  thickened,  primary  ribs  or  a  tubercle ; 
ribs  interrupted  on  the  periphery,  often  separated  by  a  deep 
furrow,  or  at  least  feebler  at  this  point ;  ribs  enlarged  at  both 
extremities,  weaker  at  the  middle  of  the  flanks.  Lobular  line 
complicated,  with  branches  and  numerous  auxiliaries;  lobular 
bodies  not  very  plump ;  saddles  as  wide  ox  (mostly)  wider  than 
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the  lobes.  First  lateral  always  longer  than  the  siphonal  lobe ; 
second  lateral  strikingly  short;  auxiliary  horizontal  or  very 
slightly  depending. 

Olcostephantjs,  Neumayr,  1815. 

Distr, — 33 sp.  Jurassic  to  Cretaceous;  Europe,  India.  O.Bha- 
waniy  Stol.  (xl,  53,  54). 

Body-Chamber  only  about  one-third  of  the  last  whorl ;  surface 
ornamented  by  ribs  which  are  interrupted  at  the  rounded  per- 
iphery; aperture  simple  or  eared,  contracted;  most  of  the  species 
are  distantly  constricted ;  sutural  line  complicated  by  the  pres- 
ence of  three  auxiliary  lobes. 

b,  Evolute. 

ScAPHiTES,  Parkinson,  1811. 

Etym, — ScaphCj  a  boat. 

Distr,— Si  sp.  Cretaceous;  Europe,  America.  8.  sequaliSj 
Sowb.  (xxxii,  35).     Sussex,  England. 

Shell  at  first  closely  spiral,  involute,  at  length  detached  and 
recurved  ;  sutures  many-lobed,  lobes  foliated. 

The  Scaphites  (with  the  exclusion  of  Sc,  Yvanii)  form  a  very 
good  natural  group,  very  distinctly  characterized  by  the  involute 
spiral  of  the  chambered  portion  of  the  tube,  to  which  but  one 
very  short  evolute  hook  is  attached,  by  their  aptychus,  which  by 
its  form,  its  want  of  strong  longitudinal  sculpture,  and  the  sur- 
face covered  with  granules,  is  allied  to  the  aptychi  of  Peri- 
sphinctes,  and  by  the  appearance  of  auxiliary  lobes,  which  ai'e 
wanting  in  all  other  evolute  forms.  The  form  of  the  aptychus 
decidedly  indicates  that  they  are  serially  to  be  connected  with 
the  Perisphinctes-stem,  and  the  form  of  the  inner  whorls  of  the 
geologically  old  species,  which  agree  entirely  in  form  with  Olc. 
Ouastaldinus,  indicates  strongly  their  connection  with  Olcoste- 
phanuSj  which  is  also  confirmed  by  the  form  of  the  aperture. 

DisooscAPHiTES,  Meek,  1876.  For  forms,  the  ornamentation  of 
which  recalls  that  of  Acanthoceras.  S,  Gheyennensis,  Owen ; 
S.  Gonradiy  Morton. 

Hamites,  Parkinson,  1811. 

Etym, — Hamus,  a  hook.     Syn, — Ammonoceras,  Lam.,  1822. 

Distr, — 150  sp.  Cretaceous.  H.  attenuatus^  Sowb.  (xxxiii,  40). 
H,  cylindraceus,  Defr.  (xxxiii,  41). 

Shell  with  the  tube  unrolled,  and  variable  in  ornamentation  ; 
sutural  line  rather  simple;  a  siphonal  lobe,  two  lateral  lobes 
divided  into  pairs  —  sometimes  symmetrical,  sometimes  asym- 
metrical In  the  second  lobe;  rarely  with  auxiliary  lobes. 
Aptychus  (?). 

Hamites  may  include   all  the  unwhorled  Ammonitae  of  the 
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Cretaceous,  with  the  exception  of  Scaphites,  Turrilites  and 
Baculites.  Neumayr  has  divided  them  into  two  groups  :  Ham- 
ites,  applying  to  the  species  approaching  Lytoceras  by  their 
ornamentation,  and  their  sutural  line  having  lobes  symmet- 
rically divided  into  pairs ;  Crioceras,  containing  the  forms 
having  the  ornamentation  of  Aeanthoceras,  with  lobes  not  sym- 
metrically divided.  Fischer  arranges  them  in  the  following  sub- 
genera or  sections,  some  of  which  are  considered  genera  by 
other  systematists : 

MACROSCAPHITES,  Mcck,  1876.  Shell  with  inn^  turns  merely 
in  contact,  or  so  slightly  embracing  as  to  leave  a  very  large, 
shallow  umbilicus  ;  periphery  rounded  ;  body  portion  much  ex- 
tended from  the  inner  volutions;  surface  costate.  S.  gigas, 
Sowb. 

ANCYLOCERAS,  d'Orb.,  1842.  Shell  at  first  spiral,  discoidal 
with  separated  whorls ;  afterwards  produced  at  a  tangent  and 
then  bent  back  again  upon  itself  like  a  hook.  41  sp.  Infer. 
Oolitic,  Cretaceous  ;  Europe,  South  America,  United  States.  H, 
spinigeruSj  Sowb.  (xxxii,  33).     Gault,  Folkestone. 

ANisooERAS,  Pictct,  1854.  Shell  at  first  spiral,  helicoid,  whorls 
separated,  at  length  more  or  less  prolonged  and  reflected ;  trans- 
versely ribbed  ;  sutures  of  septa  with  five  lobes  and  saddles,  all 
bipartite.  12  sp.  Gault  to  Upper  Greensand;  Europe.  Creta- 
ceous, Jurassic;  India.     H.  Saussureanus^  Pictet  (xxxii,  34). 

HAMiTES,  Parkinson  (restricted).  Shall  conical,  hook-shaped, 
bent  upon  itself  more  than  once,  the  courses  separate.  38  sp. 
Chalk ;  Europe,  S.  America, 

HAMULiNA,  d'Orb.,  1849.  Differs  from  Hamites  in  being  only 
once  bent  upon  itself,  not  in  contact.  20  sp.  Neocomian  ;  France. 
Gault  (?);  India.     H.  trinodosa,  d'Orb.  (xxxiii,  42). 

PTYCHOCERAS,  d'Orb.,  1840.  Shell  bent  once  upon  itself;  the 
two  straight  portions  in  contact.  8  sp.  Neocomian  to  Creta- 
ceous ;  Europe,  India,  United  States.  H.  Emericianus,  d'Orb. 
(xxxiii,  43).     Prance. 

DiPTYCHOOERAS,  Gabb,  1869.  Three  straight  limbs  in  contact. 
A  Ptychoceras  in  every  respect  except  that  it  has  an  additional 
limb  which  incurves,  enveloping  both  the  preceding  to  a  slight 
degree  only.  Meek  considers  it  doubtfully  identical  with  Ptycho- 
ceras. 

ToxocERAS,  d'Orb.,  1840.  ( Toxon,  a  bow,  ceras,  a  horn.)  Shell 
horn-shaped  or  curved ;  the  six  lobes  and  saddles  of  the  sutures 
simply  crenulated ;  last  chamber  large.  Connected  with  Crio- 
ceras and  Ancyloceras  by  numerous  intermediate  forms.  20 
sp.  Neocomian  ;  France.  H,  hituherculatus^  d'Orb.  (xxxii,  32). 
CRIOCERAS,  Leveill^,  1836.  Shell  discoidal,  whorls  not  contig- 
uous, but  in  the  same  plane.  13  sp.  Neocomian  to  U.  Green- 
sand  ;  Europe.     Some  of  the  species  are  believed  to  be  merely 
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incomplete  AncylocerflB.    H,  cristatus,  d'Orb.  (xxxii,  29).    Q-ault ; 
Southern  France. 

TuRRiLiTEs,  Lam.,  1801. 

Etym. —  Turris^  a  tower,  lithos,  a  stone. 

Distr, — 37  sp.  Gault  to  Chalk ;  Europe.  T.  costatuSj  d'Orb. 
(xxxiii,  37).     T,  Boblayi^  d'Orb.  (xxxiii,  38). 

Shell  spiral,  depressed  to  elongate,  sinistral ;  sutures  six-lobed, 
foliated  ;  aperture  often  irregular. 

The  animal  of  Turrilites  was  perhaps  dibranchiate  by  the 
atrophy  of  the  respiratory  organs  of  one  side. 

HETEROCERAS,  d'Orb.,  1847.  Shell  like  Turrilites,  but  last 
chamber  somewhat  produced  and  recurved.  5  sp.  Cretaceous ; 
Europe,  United  States.     T,  Emericii^  d'Orb.  (xxxiii,  39). 

HELicANCYLOCERAS,  Gabb,  1869.  Spire  less  elevated,  volutions 
less  decidedly  in  contact. 

HELicooERAS,  d'Orb.,  1842.  {Helix  [helicos}^  a  spiral,  ceras^ 
a  horn.)  Shell  spiral,  sinistral ;  whorls  separate  ;  annular  costae 
passing  uninterruptedly  over  the  siphonal  side.  lisp.  Inferior 
Oolitic  (?)  to  Cretaceous ;  Europe,  India,  United  States. 

PATOCERAS,  Meek,  1876.  Costse  interrupted  on  the  siphonal 
side,  leaving  a  narrow,  smooth  space  along  the  whole  length  of 
the  same.     T.  Teilleuxii,  d'Orb.  (xxxiii,  36).     Jurassic. 

Baculites,  Lam.,  1801. 

Etym. — Baculus,  a  staff.     Syn, — Cyclomera,  Conrad,  1866. 

Distr, — 20  sp.  Cretaceous ;  Europe,  Chili,  India,  United 
States.  B,  anceps,  Lam.  (xxxii,  30).  France.  5.  baculoides, 
d'Orb.  (xxxii,  31). 

Shell  straight,  elongated,  conical ;  suture  foliately  lobed  ;  last 
chamber  large ;  margin  of  aperture  dorsally  produced. 

The  baculite  limestone  of  Normandy  is  so  called  from  the 
numerous  remains  of  the  shells  of  this  animal  which  it  contains. 

Conrad  has  given  the  name  Cycloceras  to  a  Baculite  figured 
by  him,  but  without  generic  characters ;  afterwards,  finding  that 
name  preoccupied  by  M'Coy,  he  changed  it  to  Cyclomera,  still 
giving  no  diagnosis. 

Meek  divides  Baculites  into  two  subgeneric  forms,  which,  he 
remarks,  are  possibly  distinct  genera. 

BACULITES,  Lam.  (typical),  a.  Shell  straight  throughout ; 
aperture  directed  forward  ;  lip  with  lateral  sinuses  directed  back- 
ward ;  the  projection  of  its  siphonial  margin,  straight,  and  its  anti- 
siphonal  margin  convex  in  outline ;  interior  without  regularly 
disposed  ridges.     B.  vertebralis,  Lam. 

(?)  b.  Shell  straight  posteriorly,  but  with  the  non-septate  part 
gently  arcuate ;  aperture  a  little  oblique ;  appendage  of  siphonal 
side  of  lip  arching  slightly  with  the  general  curvature  of  the  non- 


AMMONITIDiE.  81 

septate  part,  but  not  curving  over  the  aperture.    JB.  incurvatus^ 
Dujardin. 

CYRTOCHiLUS,  Meek,  1816.  Shell  straight ;  aperture  opening 
towards  the  antisiphonal  side,  and  the  lateral  sinuses  of  the  lip 
excavated  in  the  opposite  direction ;  projection  of  siphonal  margin 
of  lip  abruptly  arching  over  the  aperture,  and  the  antisiphonal 
margin  of  same  deeply  sinuous  instead  of  convex  in  outline; 
interior  with  regularly  disposed  ridges,  leaving  oblique  constric- 
tions on  internal  casts.  Hamites  baculoides,  Mantell  =  B.  ohli- 
qtiatus,  Sowb. 

Baoulina,  d'Orb.,  1847. 

Bistr, — 2  sp.  Jurassic,  Lower  Chalk ;  Europe.  B.  arcuaria, 
Quenstedt  (xxxii,  24  \ 

Shell  straight,  point  conical ;  sutures  of  septa  a  row  of  rounded 
lobes,  toothed  at  base. 
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Class  PTEROPODA. 

MoUusk  naked,  or  protected  by  an  external  or  internal,  testa- 
ceous or  membranaceous  shell  of  variable  form,  with  or  without 
operculum.  They  are  essentially  pelagic,  furnished  with  a  foot 
dilated  on  each  side  into  a  large  aliform  expansion  suitable  for 
swimming ;  or  having  only  a  rudimentary  foot,  but  with  accessory 
locomotive  organs,  represented  by  two  lateral  swimming  disks. 
In  swimming  the  body  is  nearly  reversed  in  position,  the  abdomen 
being  uppermost.  The  more  or  lesB  distinct  head  has  one  or  two 
pairs  of  tentacles.  Mouth  terminal  or  subterminal,  with  lingual 
armature,  and  sometimes  organs  of  prehension  and  of  mastica- 
tion. Branchiae,  either  external  or  contained  within  an  interior 
cavity.  The  sexes  are  united  in  the  same  individuals,  but  the 
male  organ  is  separated  from  the  female.     Carnivorous. 

The  pteropods  are  all  small  mollusks,  some  of  them  even 
microscopic ;  they  are  commonly  known  as  sea-butterflies  and 
whale-food.  The  first  of  these  names  has  been  given  on  account 
of  the  form  and  incessant  movement  of  their  swimming  lobes  ; 
the  second  because  they  form  a  portion  of  the  food  of  the 
Balsena  and  other  cetaceans,  as  well  as  of  a  great  number  of 
fishes.  The  pteropods  live  at  a  certain  depth  beneath  the  surface, 
and  only  approach  shores  by  accident,  or  when  carried  by  storm 
or  current. 

The  Pneumodermon,  Clio  and  large  species  of  Cleodora  usually 
appear  at  night  only,  and  some  only  when  the  night  is  very 
dark ;  and  d'Orbigny  supposed  that  it  is  only  when  the  degree 
of  obscurity  at  the  surface  approximates  to  that  which  the 
animal  habitually  perceives  in  its  daylight  habitation,  that  it 
rises  at  all ;  certain  it  is,  says  he,  that  so  soon  as  the  sun  ap- 
pears, not  a  pteropod  is  to  be  seen.  Later  observers,  however, 
have  established  the  fact  that  specimens  may  be  obtained  from 
the  surface  of  the  ocean  at  all  hours  of  the  day,  although  they 
are  mainly  crepuscular  in  habit. 

These  little  animals  are  eminently  sociable,  forming  consider- 
able masses  in  the  regions  which  they  inhabit.  They  occur  in 
all  seas,  but  most  of  them  are  found  in  temperate  and  tropical 
latitudes,  whilst  a  few  forms  are  restricted  to  the  Arctic  seas. 
Contrary  to  the  usual  fact  among  moUusca,  the  Arctic  species 
are  here  the  most  highly  colored  ;  due  to  the  transparence  of 
their  shell,  which  partly  shows  the  viscera. 

Pteropods  live  upon  microscopic  animals,  and  possibly  small 
mollusks,  such  as  Atlanta  and  crustaceans.  A .  few  of  them 
possess  organs  of  prehension,  but  it  is  difficult  to  indicate  the 
means  by  which  the  most  of  them  seize  their  prey. 

Among  the  pteropods  some  have  an  external  or  internal  shell 
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which  is  either  testaceous  or  membranaceous,  whilst  others  are 
naked.  They  all  possess  a  heart,  composed  of  auricle  and  ven- 
tricle, within  a  pericardium.  Their  organs  of  sense  are  very 
restricted :  they  have  no  eyes ;  at  least  the  little  black  points 
formerly  considered  visual  organs,  M.  Souleyet  has  ascertained 
to  be  hearing  pouches,  having  no  exterior  opening.  The  mouth 
is  more  or  less  developed  and  is  furnished  with  a  lingual  ribbon, 
and  the  olfactory  organ  has  its  seat  in  the  tentacles. 

The  Cavolina  tridentata  oviposits  at  sunset.  Its  eggs  are  en- 
veloped in  a  very  smooth  and  elastic  glairy  ribbon,  presenting  a 
series  of  pouch-like  enlargements.  The  Thecosomoid  species, 
Cymhulia  Peronii,  lays  its  eggs  at  any  hour  of  the  day :  they  are 
enveloped  in  a  glairy  cylindrical  mass,  containing  a  few  parti- 
tions or  chambers,  each  of  which  may  include  forty  eggs ;  several 
of  these  masses  may  be  laid  during  a  day,  and  the  whole  will 
amount  to  about  twelve  hundred  eggs. — FoL.,  Archives  Zool, 
Exp.,  iv,  1815. 

The  larval  pteropods  are  furnished  with  a  velum,  which  dis- 
appears a  short  time  after  the  appearance  of  the  adult  swimming 
organs.  In  the  earlier  phases  of  their  development  a  shell 
always  exists ;  even  in  those  genera  in  which  the  adult  is  naked, 
i.  e.  without  shell. 

The  Pteropoda  are  considered  by  some  naturalists  as  a  subor- 
dinate group  of  the  Gastropoda,  and  they  are  certainly  much 
more  closely  allied  to  the  latter  than  to  the  Cephalopoda ;  but 
their  pelagic  habit  and  organization  appear  to  indicate  a  distinct 
class.  Their  geological  record  does  not  sustain  the  views  of 
those  who  look  upon  them  as  gastropods  arrested  in  develop- 
ment, for  the  type  occurs  in  the  primordial  fauna ;  moreover, 
they  have  a  temporary  velum,  so  that  the  wings  do  not  represent 
that  organ  of  the  Gastropoda. 

Order  THECOSOMATA. 

Etym, —  Thehe,  a  case,  soma,  a  body. 

Animal  furnished  with  an  external  shell,  which  is  sometimes 
cartilaginous ;  head  indistinct ;  foot  and  tentacles  rudimentary, 
combined  with  the  fins ;  mouth  situated  in  a  cavity  formed  by 
the  union  of  the  locomotive  organs ;  respiratory  organ  contained 
within  a  mantle  cavity,  either  dorsal  or  ventral. 

Family  HYALBID^. 

Shell  straight  or  curved,  never  spiral,  globular  or  needle- 
shaped,  symmetrical.    No  operculum. 

Animal  with  two  large  fins,  attached  by  a  columellar  muscle 
passing  from  the  apex  of  the  shell  to  the  base  of  the  fins ;  body 
enclosed  in  a  mantle ;  gill  represented  by  a  transversely  plaited 
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and  ciliated  surface,  within  the  mantle  cavity,  on  the  ventral 
side  ;  lingual  teeth  (of  Hyalea)  I'l'l,  each  with  a  strong  recurved 
hook  (xii,  55). 

Hyalea,  Lamarck,  1799. 

Etym. — Hyaleos^  glassy. 

Syn, — Cavolina,  Gioeni  (not  Brug.),  1783. 

Distr. — 19  sp.  Atlantic.  Mediterranean,  Indian  Ocean.  H, 
tridentata,  Gmel.  (xlii,  1).  JT.  quadridentata,  Les.(xlii,  2).  Fossil, 
10  sp.     Miocene ;  Sicily,  Turin,  Dax,  Azores. 

Shell  globular,  translucent ;  dorsal  plate  rather  flat,  produced 
into  a  hood  ;  aperture  contracted,  with  a  slit  on  each  side ;  pos- 
terior extremity  tridentate. 

Animal  with  long  appendages  to  the  mantle,  passing  through 
the  lateral  slits  of  the  shell ;  tentacles  indistinct ;  fins  united  by 
a  semicircular  ventral  lobe,  the  equivalent  of  the  posterior 
element  of  the  foot. 

The  long,  loose,  lateral,  pallial  prolongations,  which  ,the  testa- 
ceous pteropods  protrude  from  the  lateral  fissures  of  the  shell, 
do  not  appear  to  be  of  much  use  in  guiding  or  propelling,  which 
functions  are  performed  by  the  wide  alar  expansions.  They  may 
assist,  however,  in  extending  the  surface  of  the  mantle  for  the 
purpose  of  aeration. — A.  Adams,  Narr.  Voy.  Samarang^  ii,  522. 

GAMOPLEURA,  Bcllafdi,  1881.  Shell  laterally  impervious.  H. 
Taurinfifisis^  Sismonda.     Tertiary ;  Piedmont. 

DiACRiA,  Gray,  1840.  (Pleuropus,  Esch.,  1825.)  H,  tri^pinosa, 
Less,  (xlii,  7,  8.)  Shell  tricuspidate,  the  terminal  point  long ; 
with  lateral  slits  opening  into  the  cervical  aperture. 

Cleodora,  Peron  and  Lesueur,  1810. 

Syn. — Clio,  Linn,  (part),  Browne,  not  Miiller. 

Distr, — -12  sp.  Atlantic,  Mediterranean,  Indian  Ocean,  Pacific, 
Cape  Horn.  C.  compressa,  Eyd.  (xlii,  3).  Fossil,  4  sp. 
Miocene — ;  Britain.     C.  infundibulitm,  Crag. 

Shell  pyramidal,  three-sided,  striated  transversely ;  ventral 
side  flat,  dorsal  keeled ;  aperture  simple,  triangular,  with  the 
angles  produced  ;  apex  acute. 

Animal  with  tentacles  obsolete;  mantle  processes  short  or 
absent ;  flns  ample,  bilobed,  united  ventrally  by  a  rounded  lobe ; 
lingual  teeth  I'l'l.  The  transverse  bars  of  tl^e  gills,  the  heart, 
and  other  organs  are  visible  through  the  pellucid  shell. 

BALANTiUM  (Lcach),  Gray,  1847.  Shell  triangular,  depressed, 
transversely  undulated ;  mouth  oblong,  oblique,  narrow.  Animal 
similar  to  Cleodora.  B,  recur vum^  one  of  the  handsomest  of  the 
pteropods,  swims  steadily,  instead  of  flitting  about  in  the  lively 
manner  of  the  Hyalaea.     C.  injiata^  Eyd.  (xlii,  4,  5). 

flabellultjm,  Bellardi,  1871.      Shell  transversely  undulated 
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and  rugose  ;  dorsal  surface  longitudinally  ribbed ;  lateral  mar- 
gins rectilinear.     3  sp.     Miocene ;  northern  Italy. 

POCULiNA,  Bellardi,  1811.  Surface  not  transversely  undulated  ; 
lateral  margins  slightly  convex.    3  sp.    Miocene  ;  northern  Italy. 

EucHiLOTHEOA,  Fischer,  1882. 

Distr, —  Gleodora  Parisiensis^  Desh.     Eocene;  Paris. 

Shell  narrow,  conically  subulate,  apex  subinflated,  ovoid, 
mucronate,  not  septate  within ;  aperture  ovate,  horizontal,  not 
oblique,  margin  externally  reflected,  sometimes  bilabiate. 

Hyalocylix,  FoL,  1815. 

Distr, — II.  (  Cleodora)  striata^  Rang.    Mediterranean,  Atlantic. 

Shell  conic,  slightly  depressed,  transversely  grooved ;  aperture 
oval,  not  oblique ;  summit  acuminated.  Animal  with  bilobed 
wings. 

Styliola,  Lesueur,  1826. 

Syn, — Creseis,  Rang,  1828. 

Distr. — 6  sp.     S.  subulata,  Quoy  (xlii,  6). 

Slender,  conical,  pointed,  straight,  or  curved.  Fins  rather 
narrow,  truncate,  with  small  tentacles  projecting  from  their 
dorsal  edges,  and  rudiments  of  the  mesopodium  on  their  surface  ; 
mantle-margin  with  a  spiral  process  on  the  left  side.  M.  Rang 
states  that  he  has  seen  these  pteropods  clustering  round  floating 
seaweed. 

Mr.  Arthur  Adams  has  observed  them,  during  a  calm  in  the 
Atlantic  towards  the  decline  of  day,  shining  near  the  surface 
like  myriads  of  glassy  spicula ;  they  often  remain  posed  and 
motionless,  and  their  progression  through  the  water  is  very 
irregular. 

Barrande  has  seen  a  triangular  operculum  in  connection  with 
H.  striatus,  as  well  as  similar  bodies  with  other  species. 

CuviERiA,  Rang,  1827. 

Dedicated  to  Baron  Cuvier. 

Distr. — 4  sp.  Atlantic,  India,  Australia.  C.  columella^  Rang 
(xlii,  9).     Fossil,  4  sp.     Miocene  and  Pliocene ;  Turin,  Calabria. 

Shell  cylindrical,  transparent;  aperture  simple,  transversely 
ovate ;  apex  acute  in  the  young,  afterwards  partitioned  off,  and 
usually  deciduous,  so  that  the  end  of  the  shell  is  blunt  or 
truncate. 

Animal  with  simple  narrow  fins,  united  ventrally  by  two  small 
lobes ;  lingual  teeth  1*1 '1. 

VAGiNELLA,  Daud,  1802.  Shell  oblong,  with  a  pointed  apex  ; 
aperture  contracted,  transverse.  Fossil,  4  sp.  Miocene;  Bor- 
deaux, Turin.     C.  depressa^  Daud  (xlii,  82). 

The  genus  Triptera,  Quoy  and  Gaimard,  1824,  was  founded 
on  a  fragment  of  a  Cuvieria. 
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Hyolithes,  Eichw.,  1840. 

Syn, —  Theca,  Morris,  1845.  Pugiunculus,  Barrande,  1847. 
Cleidotheca  and  Centrotheca,  Salter,  1866. 

Distr, — Fossil,  40  sp.  Palseozoic ;  North  America,  Europe, 
N.  S.  Wales.     H.  fasciculatus  (xlii,  11). 

Shell  straight,  conical,  tapering  to  a  point,  back  flattened, 
aperture  trigonal.     Length,  1-8  inches. 

HYOLiTHELLUS,  BilUngs.  Differs  from  Hyolithes  in  its  long, 
slender  form  and  in  the  peculiar  structure  of  the  operculum. 
H.  micans^  Billings  (xlii,  12).  PalaBozoic ;  N.  America.  It  may 
be  a  Salterella.  a  represents  the  rate  of  tapering  of  the  shell 
on  its  ventral  side,  and  the  included  figure  its  apical  portion ;  h 
is  the  inner  surface  of  the  operculum,  enlarged  2-1,  showing 
radiating  muscular  impressions. 

CLATHROOffiLiA,  Hall,  1879.  Shell  thinner  than  Hyolithes, 
interior  cancellated  by  longitudinal  striae  crossing  the  arcuated 
septal  lines.     H,  Ehorica^  Hall.     Devonian ;  U.  S. 

Pterotheca,  Salter,  1852. 

Syn, — Clioderma,  Hall,  1861. 

Distr, — P,  transversa^  Portlock.  8  sp.  Silurian  ;  Ireland, 
Wales,  Canada,  Bohemia. 

Shell  bilobed,  transversely  oval,  with  a  dorsal  keel  projecting 
slightly  at  each  end ;  ventral  plate  small,  triangular. 

^CYRTOTHECA,  Hlcks.  Shell  with  curved  apex ;  a  longitudinal 
ridge  extends  along  the  surface  of  the  sides  near  the  centre ;  but 
the  surface  is  otherwise  tolerably  smooth ;  mouth  funnel-shaped 
with  one  lip  greatly  elongated.  P,  hamula,  Hicks  (xlii,  13). 
Cambrian ;  Gt.  Britain. 

STENOTHECA,  Hicks.  Curvcd,  wide,  with  the  lines  of  growth 
strongly  marked  on  the  surface.  P,  Gornucopim^  Hicks  (xlii,  14). 
Cambrian ;  Gt.  Britain. 

SGENELLA,  Billiugs.  Has  a  smoother  surface.  Palaeozoic ;  New- 
foundland. 

Phragmotheca,  Barrande,  1867. 

Distr, — P,  Bohemica,  Barrande.     Upper  Silurian ;  Bohemia. 
Shell  like  that  of  Pterotheca,  but  having  septa.     Differs  from 
the  cephalopods,  which  are  chambered,  in  the  want  of  a  siphuncle. 

CoNULARiA  (Miller),  Sowerby,  1818. 

Etym, — Gonulus^  a  little  cone.     Syn, — Conulites,  Schloth. 

Distr, — Fossil,  about  100  sp.  Silurian  to  Carb.;  N.  America, 
Europe,  Australia.     C,  Geroldsteinensis  (xlii,  15). 

Shell  four-sided,  straight,  and  tapering,  the  angles  grooved, 
sides  striated  transversely,  apex  partitioned  off.  The  Conulariee 
were  the  giants  of  the  Pteropoda ;  G,  inornata^  Dana,  of  Aus- 
tralia, is  supposed  to  have  been  16  inches  long. 
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OOLEO PRION,  Sandberger.  Shell  round,  tapering,  sides  obliquely 
striated,  striae  alternating  along  the  dorsal  line.  (7.  gracilis^ 
Sandb.    Devon.;  Germany. 

OOLEOLUS,  Hall,  1879.  Shell  tubuliform,  straight  or  slightly 
curved,  rather  thick,  smooth  within ;  surface  more  or  less 
obliquely  grooved,  and  sometimes  longitudinally  striate.  (7. 
aciculus,  Hall.     Devonian  ;  XJ.  S. 

Hermigebatites,  Bichwald,  1840. 

Distr. — Fossil,  3  sp.     Middle  Silurian;  Russia. 

Shell  cylindrical  or  semicylindrical,  elongated,  straight,  with 
a  dark  brown  corneous  epidermis,  furnished  with  a  straight, 
median  siphuncle,  which  does  not  traverse  any  chambers. 

Very  doiibtful  pteropods  ;  might  as  well  be  referred  to  Ceph- 
alopoda. 

Salterella,  Billings,  1861. 

Dedicated  to  Mr.  J.  W.  Salter,  late  Palaeontologist  to  the 
Geological  Survey  of  Great  Britain. 

Distr, — Fossil,  3  sp.     Lower  Silurian ;  Canada. 

Shell  small,  slender,  conical,  straight,  consisting  of  many  cones 
placed  one  within  the  other ;  the  transverse  section  of  the  tubes 
is  circular  or  subtriangular ;  the  surface  is  transversely  or  longi- 
tudinally striated.  This  is  very  probably  an  Annelid ;  as  is  also 
Tentaculites,  Schloth. 

Family  CYMBULIID^. 

Animal  oval,  with  large  rounded  wings.  Dentition  1'1*1 ;  the 
central  tooth  very  large,  the  laterals  wide  at  the  base,  unicuspid. 

Shell  symmetrical,  subinternal,  cartilaginous,  slipper-like.  Em- 
bryos with  a  caducous,  operculated,  testaceous,  spiral  shell. 

Cymbulia,  Peron  and  Lesueur,  1810. 

Etym, — Diminutive  of  cymba,  a  boat. 

Distr 3   sp.     Atlantic,  Mediterranean,   Indian  Ocean.     C. 

proboscidea,  Peron  (xlii.  It). 

Shell  cartilaginous,  slipper-shaped,  spinous,  pointed  in  front, 
truncated  posteriorly ;  aperture  elongated,  ventral. 

Animal  with  large  rounded  fins  connected  ventrally  by  an 
elongated  lobe ;  mouth  furnished  with  minute  tentacles ;  stomach 
muscular,  armed  with  two  sharp  plates. 

TiEDEMANNiA,  Chiaje,  1839. 

Named  after  Fr.  Tiedemann.     Syn. — Gleba,  Forskal. 
Distr,  —  3  sp.     Mediterranean,   Australia.     T,  Neapolitana, 
Chiaje  (xlii,  18). 
Animal  naked,  transparent,  fins  united, forming  a  large  rounded 
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disk ;  mouth  central ;  tentacles  elongated, connate ;  eye-tubercles 
minute.     Larva  shell-bearing. 

COEOLLA,  Dall,  1871.  Like  Tiedemannia,  but  with  the  body 
pendant  below,  unattached  to  the  pinnge,  ovoid,  constricted 
above ;  oesophagus  produced,  aperture  trumpet-shaped,  produced 
into  two  points ;  pinnae  forming  a  single  disk  with  reticulated 
muscular  bands,  separated  by  a  deep  sinus  from  the  oral  portion. 
No  shell.     T.  spectabiliSj  Dall.     N.  Pacific  Ocean. 

Family  LIMACINID^. 

Shell  minute,  spiral,  sinistral,  calcareous.  Operculum  pauci- 
spiral,  vitreous. 

Animal  with  fins  attached  to  the  sides  of  the  mouth,  and 
united  ventrally  by  an  operculigerous  lobe  ;  mantle-cavity  large, 
opening  dorsally ;  excretory  orifices  on  the  right  side. 

The  shells  of  the  true  Limacinidae  are  sinistral,  by  which  they 
may  be  "known  from  the  fry  of  Atlanta,  Carinaria,  and  most 
other  gastropods. 

LiMACiNA,  Cuvier,  181*1. 

Etym, — Limacina,  snail-like.     Syn. — Spiratella,  Bl.,  1824. 

Distr. — 2  sp.  Arctic  and  Antarctic  Seas ;  gregarious.  L, 
Antarctica^  Forbes  (xlii,  20  \ 

Shell  subglobose,  sinistrally  spiral,  umbilicated  ;  whorls  trans- 
versely striated ;  umbilicus  margined. 

Animal  with  expanded  fins,  notched  on  their  ventral  margins. 

Valvatella,  Morch,  1874. 

Syn, — Planorbella,  Gabb,  1872  (not  Haldieman). 

Distr, — Tertiary  ;  Sicily,  Denmark,  West  Indies.  F.  atlanta, 
Morch.     P,  imitans^  Gabb. 

Shell  minute,  vitreous,  sinistral,  apex  sunken  as  in  Planorbis. 
The  type,  a  West  Indian  fossil,  might  be  taken  for  a  young 
specimen  of  Planorbis  trivolvis  were  it  not  sinistral. 

Spieialis,  Eydoux  and  Souleyet,  1840. 

Syn,  —  Heterofusus,  Fleming,  1825.  Heliconoides,  d'Orb. 
Peracle,  Forbes.     Scaea,  Ph.,  1844. 

Distr. — 12  sp.  Greenland  and  Norway  to  Cape  Horn,  Indian 
Ocean,  Pacific.  S.  ventricosa,  Eyd.  (xlii,  21).  Fossil.  Eocene; 
Paris  iDasih.     Pliocene  ;  Sicily,  Rhodes. 

Shell  minute,  hyaline,  sinistrally  spiral,  globose  or  turreted, 
imperforate  or  narrowly  perforated,  smooth  or  reticulated;  oper- 
culum thin,  glassy,  semilunar,  slightly  spiral,  with  a  central 
muscular  scar. 

Animal  with  narrow,  simple  fins,  united  by  a  simple,  transverse 
operculigerous  lobe  ;  mouth  central,  with  prominent  lips. 
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The  pteropods  are  infrequent  visitors  to  our  coasts ;  Spirialis 
Flemingii,  however,  occurred  at  Nahant,  Mass.,  in  great  abun- 
dance during  the  summer  of  1863.  Mr.  Alexander  Agassiz  gives 
the  following  account  of  its  habits : 

They  come  to  the  surface  of  the  water  about  an  hour  after 
dusk ;  they  do  not  remain  long,  and  after  ten  o'clock  at  night 
were  rarely  met  with.  He  succeeded  only  once  in  finding  a  few 
isolated  specimens  during  the  heat  of  the  day ;  while  at  full  tide, 
soon  after  dark,  they  were  very  often  found  in  abundance.  These 
animals  are  very  easily  kept  in  captivity,  and  their  habits,  which 
can  then  be  carefully  watched,  may  explain  in  a  very  satisfactory 
manner  their  sudden  appearance  and  disappearance.  They  creep 
about  by  means  of  their  wing-like  appendages.  They  but  rarely 
left  the  bottom  during  the  day,  merely  rising  a  few  inches,  and 
then  falling  down  again  to  the  bottom  of  the  jar.  After  dark, 
however,  they  could  all  be  seen  in  great  activity,  moving  near 
the  surface  of  the  water  as  fast  as  their  appendages  enabled 
them.  During  the  day,  they  often  remain  suspended  for  hours 
in  the  water,  simply  by  spreading  their  wing-like  appendages, 
and  then  suddenly  drop  to  the  bottom  on  folding  them.  When 
the  animal  is  in  motion,  beating  the  water  like  a  butterfly  to 
propel  itself  forwards  or  upwards,  the  shell  is  carried  at  right- 
angles,  hanging  somewhat  obliquely  to  the  direction  of  the 
movement. — BosL  Proc,  x,  14. 

HELicoNOiDES,  d'Orb.,  1839.  (Protomedea,  Costa,  1861.  Em- 
bolus, Jeffreys,  1 869.)  Shell  thin,  transparent,  discoidal,  sinistral, 
axis  umbilicated ;  whorls  smooth ;  peristome  disunited,  notched 
on  each  side,  and  with  an  elongated,  arched  beak  in  front.  S, 
inflata,  d'Orb.  (xlii,  22). 

EUROMUS,  H.  and  A.  Ad.,  1858.  Shell  oblong,  not  turreted, 
cancellated ;  spire  short,  obtuse,  last  whorl  swollen,  much  larger 
than  the  others ;  aperture  large,  elongate.  S.  clathrata^  Eyd. 
(xlii,  23). 

PERACLE,  Forbes,  1844.  Shell  oblong,  not  turriculated,  spire 
rather  short,  aperture  prolonged  into  a  long,  curved  canal.  2 
sp.     European  seas.     8.  physoides^  Forbes. 

Agadina,  Gould,  1852. 

Distr, — A.  cuGullata^  Gld.  (xlii,  24). 

Shell  colorless,  pellucid,  planorbular,  one  side  showing  five  or 
six  whorls,  the  other  a  single  volution  with  a  large  umbilical  pit; 
aperture  oblique,  campanulate,  and  projecting  beyond  the  last 
whorl  like  a  hood. 

The  single  species  was  found  floating  near  an  iceberg  in  60° 
S.  latitude  and  106°  20'  E.  longitude.  The  animal  is  black,  with 
oval  appendages,  not  lobed. 
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Order  GYMNOSOMATA. 

Animal  naked,  without  mantle  or  shell ;  head  distinct ;  fins 
attached  to  the  sides  of  the  neck,  without  intermediate  lobe ; 
gills  indistinct  (Clio),  or  distinct  (Pneumodermon) ;  teeth 
numerous. 

The  embryos  are  at  first  Thecosomous,  having  a  straight  shell, 
ovoid  at  the  extremity  ;  they  swim  by  means  of  a  ciliated  velum ; 
subsequently,  they  lose  the  shell,  and  the  body  is  encircled  by 
rings  of  cilise  (xx,  63,  55),  which  in  turn  disappear  as  the  animal 
assumes  its  perfect  form. 

Family  CLIIDJE. 

Body  fusiform ;  head  with  tentacles  often  supporting  suckers ; 
foot  small,  but  distinct,  consisting  of  a  central  and  posterior 
lobe. 

Clio  (L.),  Miiller,  ltY6. 

iJtym. —  Clio,  a  sea-nymph.     Syn. — Clione,  Pallas,  ltY4. 

Distr. — 10  sp.  Arctic  and  Antarctic  Seas,  Norway,  Mediter- 
ranean, India. 

Head  with  two  eye-tubercles  and  two  simple  tentacula ;  mouth 
with  lateral  lobes,  each  supporting  two  or  three  conical  retractile 
processes,  furnished  with  numerous  microscopic  suckers ;  fins 
ovate ;  foot  lobed.  Dentition  12'1*12.  In  swimming,  the  Clio 
brings  the  ends  of  its  fins  almost  in  contact,  first  above  and 
then  below  ( Scpresby). 

G,  borealis  (xlii.  2,  5)  is  largely  the  food  of  whales;  the  Clio 
and  other  pelagic  animals  are  attracted  to  the  large  bodies  of 
Diatomaceae  which  discolor  the  Arctic  seas,  and  on  which  they 
feed.  The  whale  in  turn  lives  upon  them,  and  whalers  hail  the 
appearance  of  these  discolored  patches  of  ocean-surface  as  indic- 
ative of  a  good  oil-harvest. 

CLiODiTA,  Quoy  and  Gaimard.  Head  supported  on  a  narrow 
neck ;  tentacles  indistinct.  4  sp.  Cape,  Amboj'na.   (7.  fusiformis. 

Clionopsis,  Troschel. 

Dintr, —  C,  Krohnii,  Trosch.  (xlii,  26).     Mediterranean  Sea. 

Body  ovate,  head  keeled,  mouth  armed  with  three  jaws ;  two 
lateral  tentacles  ;  fins  two,  oblong,  lateral,  anterior,  with  a  trun- 
cate intermediate  lobe ;  a  ciliated  ring  around  the  hinder  part  of 
the  body. 

The  ciliated  ring  around  the  base  of  the  head,  and  similar  ring 
around  the  middle  of  the  body,  seen  in  Trichocyclus  (Pneumo- 
dermon), are  wanting  in  this  genus. 

Pneumodermon,  Cuvier,  1804. 
Etym, — Pneumon,  lung  (or  gill),  derma j  skin. 
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Distr. — 4  sp.  Atlantic,  Indian,  Pacific  Ocean.  P.  Peronii, 
Lam.  (xlii,  21). 

Body  fusiform ;  head  furnished  with  ocular  tentacles  ;  lingual 
teeth  4*0'4;  mouth  covered  by  a  large  hood  supporting  two 
small,  simple,  and  two  large  acetabuliferous  tentacles,  suckers 
numerous,  pedicillate,  neck  rather  contracted ;  fins  rounded ; 
foot  oval,  with  a  pointed  posterior  lobe ;  posterior  extremity  of 
the  body  truncate,  with  small  branchial  processes,  and  a  minute 
rudimentary  shell  (?). 

In  captivity  not  shy,  but  swims  actively  ;  when  touched  folds 
its  fins  upon  its  body  and  falls  to  the  bottom,  rolled  up  into  a 
little  ball. 

SPONGIOBRANCH^A,  d'Orb.,  1840.  Gills  forming  a  spongy  ring 
at  the  end  of  the  body ;  tentacles  each  with  six  rather  large 
suckers.  Dis^r.— 1  sp.  P.  australis,  d'Orb.  (xlii,  28).  South 
Atlantic  (Fry  of  Pneumodermon  ?),   S,  elongata,  d'Orb.,  is  a  Clio. 

PNEUMODERMOPSis,  Bronn,  1862.  Branchiae  at  the  extremity 
of  the  body.     P.  ciliatum^  Gegenbauer. 

TRiCHOCYCLUS,  Esch.,  1825.  Head  elongated,  trunk-like,  with 
two  lateral  tentacles ;  two  lateral  swimming  lobes,  and  an  inter- 
mediate lanceolate  one ;  branchiae  in  a  ciliated  ring  upon  the 
middle  of  the  body ;  two  similar  ciliated  rings,  one  at  the  base 
of  the  head,  the  other  at  the  truncated  posterior  extremity  of 
the  body.     P,  Dumerilii,  Esch.  (xlii,  29).     Probably  larvae. 

(?)  Pelagia,  Quoy  and  Gaimard. 

Etym, — PelaguSj  the  deep  sea. 

Syn, — Pteropelagia,  Bronn,  1862. 

Distr. — P.  alba^  Quoy  (xlii,  30).     Amboina. 

Animal  fusiform,  truncated  in  front,  rough;  head  with  two 
tentaculiform  tubercles;  neck  slightly  contracted;  fins  small, 
fan-shaped. 

Supposed  by  Souleyet  to  be  very  close  to  Clio. 

(?)  Cymodooea,  d'Orbigny,  1840. 

Etym, — Kumodohe^  a  Nereid. 

Distr, — G,  diaphana,  d'Orb.  (xlii,  32).     Atlantic. 

Animal  fusiform,  truncated  in  front,  pointed  behind ;  neck 
slightly  contracted  ;  fins  two  on  each  side,  first  pair  large  and 
rounded,  lower  pair  ligulate ;  foot  elongated  ;  mouth  proboscidi- 
form,  four-lobed.  The  animal  is  translucent,  showing  the  violet 
viscera. 

CiRRiPER,  Pfeffer,  1819. 

Distr, —  G.  paradoxus,  Pfeffer.     Tropical  Atlantic. 
Body  oblong,  head  distinct ;  superior  tentacles  small,  anterior 
tentacles  long,  bifid  and  thickened  towards  the  end. 
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Family  EURYBIIDiE. 

Animal  short,  rounded ;  head  distinct,  retractile  into  a  pouch 
formed  by  a  thickening  of  the  mantle ;  wings  long  and  narrow. 
Dentition  1*1'1  according  to  Macdonald,  l-0*l  according  to  Sou- 
leyet  and  Huxley. 

EuRYBiA,  Rang,  182Y. 

Etym, — EuryMa,  a  sea-nymph.    Syn, — Theceurybia,  Bronn. 

Distr, — 4  sp.  Atlantic  and  Pacific.  E.  Gaudichaudi,  Eyd. 
(xlii,16). 

Animal  globular ;  fins  narrow,  truncated,  and  notched  at  the 
ends,  united  ventrally  by  a  small  lobe  (metapodium) ;  mouth 
with  two  elongated  tentacles,  behind  which  are  minute  eye- 
peduncles  and  a  two-lobed  rudimentary  foot  (mesopodium)  ; 
body  enclosed  in  a  cartilaginous  integument,  with  a  cleft  in  front, 
into  which  the  locomotive  organs  can  be  retracted. 

The  animal  has  no  proper  grill,  but  Mr.  Huxley  has  observed 
two  ciliated  circles  surrounding  the  body,  as  in  the  larva  of 
Pneumodermon. 

PSYCHE,  Rang,  1825.  (Halopsyche,  Bronn,  1862.)  Animal 
globular,  with  two  simple  oval  fins,  and  no  tentacles.  P.  globu- 
losa,  Souleyet  (xlii,  10).     Off  Newfoundland. 


ASPiDELLA,  Billings,  a  very  doubtful  fossil  from  the  Huronian 
of  Newfoundland,  has  been  referred  to  the  Pteropoda  by  S.  A. 
Miller  in  his  Am.  Pal.  Fossils.   A.  terranovica,  Bill,  (xlii,  19). 
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Class  GASTROPODA. 

Head  distinct,  usually  furnished  with  eyes  and  tentacles  ;  body 
mostly  protected  by  a  spiral  or  conical  univalve  shell ;  lower 
surface  of  animal  developing  a  thickened,  expanded,  creeping 
disk  or  foot. 

The  following  subclasses  conveniently  separate  the  immense 
number  of  molluscan  types  having  the  gastropod  structure  : 

Subclass  probobranchiata.  Sexes  separate,  in  different  indi- 
viduals. Mostly  marine  animals,  provided  with  a  shell  and 
generally,  an  operculum  —  at  least  all  operculated  moUusks 
belong  to  this  group.     The  animal  breathes  by  gills  or  branchiae. 

Subclass  OPISTHOBRANCHIATA.  Marine  slugs  breathing  by  arbor- 
escent or  fasciculated  branchise,  which  are  more  or  less  completely 
exposed  on  the  back  and  sides,  towards  the  posterior  end 
(opisthen)  of  the  body.  A  large  division  of  the  Opisthobran- 
chiates  is  shell-less ;  another  possesses  a  spiral,  conical  or 
lamellar  shell,  partially  concealing  the  branchise,  and  itself  more 
or  less  concealed  by  the  mantle-lobes.     Sexes  united. 

Subclass  PULMONiPERA.  Scxcs  united  in  the  same  individual. 
Mostly  terrestrial  (a  portion  being  fluviatile)  moUusks,  usually 
provided  with  a  shell,  without  operculum  ;  breathing  air  by  the 
simplest  form  of  lung,  a  pouch  with  external  opening,  lined  with 
a  network  of  respiratory  vessels. 

The  pulmonifera  are  closely  related  to  the  plant-eating  sea- 
snails  (holostomata) ,  through  Cyclostoma,and  to  the  nudibranchs 
by  Oncidium.  As  a  group,  they  are  generally  inferior  to  the 
sea-snails,  on  account  of  the  comparative  imperfection  of  their 
senses,  and  the  union  of  the  functions  of  both  sexes  in  each 
individual. 

Subclass  PROSOBRANCHIATA. 

The  prosobranchiates  are  typically  marine  animals,  but  there 
are  many  exceptions  to  the  rule ;  for  not  only  do  we  find  a 
certain  number  of  genera  inhabiting  brackish  water,  but  some 
live  in  fresh  water  only,  and  others  again  are  terrestrial.  It  is 
not  without  some  modification  of  the  breathing  organs  that  such 
diversity  of  station  exists,  and  this  modification  is  coexistent 
with  other  adaptations. 

Whilst  the  pulmoniferous  moUusks  have  no  operculum,  the 
terrestrial  and  fluviatile  sections  of  the  prosobranchiates  are 
provided  with  a  very  efficient  one,  completely  closing  the  aper- 
ture of  the  shell.  The  canaliculate  aperture,  the  operculum  usually 
too  small  to  fill  this  aperture,  and,  frequently,  the  want  of  an 
operculum  are  characteristic  of  the  major  portion  of  the  proso- 
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branchiates — ^the  marine  zoophaga,  whilst  the  rounded  aperture 
and  its  efficient  operculum  belong  to  the  phytophagous  groups. 
In  going  over  the  genera  of  marine  prosobranchiates  another 
general  law  appears  to  coexist  with  the  foregoing  divisions, 
namely,  that  the  zoophaga  are  the  most  active,  and  are  frequently 
deep-sea  animals,  whilst  the  phytophaga  are  necessarily  more 
confined  to  shallow  water,  between  tides,  etc.,  where  their  food 
is  more  readily  obtainable.  Some  of  the  zoophaga  prefer  a  rocky 
station,  whilst  others  affect  sandy  or  muddy  bottoms ;  the  little 
genus  Stylifer  is  parasitic  upon  echini,  etc.,  immersed  in  which 
it  dwells,  and  some  other  genera  habitually  seek  special  stations, 
as  Pedicularia  and  Magilus  upon  corals,  certain  Vermetidae 
upon  other  shells,  etc.  On  the  other  hand,  numerous  animals 
dwell  upon  and  within  the  substance  of  the  shells  of  univalve 
mollusca,  including  sponges,  worms,  corals,  moUuscoids,  etc., 
not  to  mention  many  of  the  true  mollusca,  and  especially  bivalve 
species. 

Bronn  has  prepared  the  following  synoptical  table  of  the 
number  of  genera  and  species  of  prosobranchiates  occurring  in 
each  geological  formation ;  aggregating  1123  species:  it  would 
be  largely  increased,  but  its  relative  proportions  probably  not 
much  changed,  by  the  incorporation  of  material  since  made 
known  to  science. 


P.^ozoxc..       l^^^ 
737  species.  <  ^    ,      .«  ' 


Carboniferous,  312 
[  Permian, 


164  species, 
244    " 
312    " 
17    " 

11  genera 
20   " 
26   " 

393   •" 
488    " 
883    " 

36   '* 
56   " 
74   " 

737  species 
57  genera. 

Secondary.  ( Triassic, 

1764  species.  •<  Jurassic, 
166  genera.    (Cretaceous, 

Tertiary, 4622        "        179       " 

The  relations  of  the  tertiary  with  the  recent  mollusca  are  daily 
appearing  to  be  more  intimate.  It  is  probable  that  a  very  con- 
siderable proportion  of  its  species  will  be  found  to  be  synony- 
mous with  existing  forms,  and  that  the  more  comprehensive 
views  of  nature  which  have  now  obtained  (and  which  are  the 
happy  result  of  the  development  theory — ^whatever  may  be  said 
of  the  justness  of  its  ultimate  conclusions),  will  enable  us  to 
make  proper  allowances  for  influences  producing  variation  in 
fossils  as  we  do  in  recent  species.  Time  has  not  been  the  only 
factor:  as  many  of  our  so-called  extinct  species  are  obtained 
from  particular  local  deposits,  their  characteristics,  probably, 
are  frequently  more  local  and  varietal  than  specific.  Hundreds 
of  cases  might  be  cited  of  variations  from  a  knoWn  specific  type 
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of  recent  moUusks,  where  the  diflferences  are  much  greater  than 
those  which  palaeontologists,  seeking  distinctive  characters  for 
their  periods  or  formations,  have  been  accustomed  to  consider 
as  of  specific  and  even  generic  value. 

Bronn  has  also  prepared  a  table  of  the  number  of  species  of 
each  genus  of  prosobranchiates  appearing  in  the  various  forma- 
tions, with  the  totals  of  species,  fossil  and  recent,  appertaining 
to  each.  As  in  his  table  just  quoted,  much  allowance  must  be 
made  for  increase  of  species  made  known  since  his  publication. 
The  genera  are  within  the  Lamarckian  limits. 
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Number  of  Species. 


Chitow 

Patella 

FiSBURBLLA 

Emabginula 

Capulub 

PiLKOPSIB 

Cbefidula 

Calyftrjsa 

8IGARBTD8 

Natica 

Nerita 

Nbritina 

Aybllana 

Nbbin^a 

turbonilla 

Loxonbma 

Magrocheilus.  . . 

scalaria 

turritella 

Phabiamblla 

LiTTORINA 

Turbo 

Dklphinula 

euomfhalub 

Solabium. 

KOTELLA 

Phobub 

Trocbub 

murghibonia  . . . . 

schizobtoma 

Pleurotomaria.  . 

CiRRUB 

Cbrithium 

KOBTBLLARIA 

Ptbrocbrab 

Strombub 

MURBX 

FUBUB 

Pybula 

Pleubotoma 

Fabgiolabia 

Cabbib 

bugginum 

Tbbbbba 

VOLDTA 

MiTBA 

Oliva 

CyPB  AA 

CONUB ./. 
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6 
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2 
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88 

98 
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2 

5 

23 

30 

84 

4 

7 

28 

84 

26 

1 

10 

1 

12 

24 

7 

2 

9 
8 

4 

28 
16 
11 
12 

40 
16 
11 
15 

40 
50 
26 

5 

20 

1 

6 

23 

56 

88 

230 

100 

3 

8 

7 

2 

30 

52 

120 

1 

1 
56 

13 
46 

30 

84 
13 
92 

100 

9 

1 

22 

82 

2 

20 

1 

23 

1 

14 

1 

1 

17 

1 

1 

18 

80 

100 

100 

4 

29 

4 

1 

6 

17 

71 

107 

296 

30 

5 

1 

2 

9 

11 

29 

22 

1 

2 

2 

3 

8 

15 

31 

60 

18 

82 

1 

2 

8 

50 

58 

57 

264 

75 

2 

7 

4 

36 

55 

30 

28 

60 

2 

90 

2 

84 

65 

102 

25 

4 

4 

1 
8 

4 
14 

15 

17 

10 

7 

5 

21 

1 

3 

1 

66 

51 
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862 

160 

18 

30 

1 

48 

4 

13 

17 

28 

128 

5 

1 

41 

63 

2 

310 

2 

2 

1 

7 

1 

14 

1 

1 

86 

827 
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90 

4 

14 
11 

60 

17 

5 

16 
81 

94 
27 
36 

6 
10 
70 

5 

18 

179 

187 

210 

1 

1 

7 

53 

290 

357 

100 

1 

2 

1 

17 
6 
2 

36 

344 

32 

35 

56 

850 

34 

36 

40 

870 

15 

35 

7 

8 

1 

15 

5 

142 

173 

100 

5 

2 
13 

30 
98 

37 
106 

110 
70 

• 

2 

3 
3 

110 
32 
79 

89 

112 
32 
92 
92 

850 
120 
160 
270 

127 

473 

15 

17 

33 

367 

701 

2783 

4516 

3500 

^  s 

I' 

fi-g 

O  w 
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The  prosobranchiates  may  be  divided  into  the  following  orders : 

Order  Pectinibranohiata. 

The  moUusks  of  this  group  have  pectiniform  branchiae ;  that 
is,  composed  of  leaflets  arranged  like  the  teeth  of  a  comb,  in  one 
or  two  series  or  lines,  and  situated  upon  the  upper  wall  of  a 
respiratory  cavity  formed  by  the  mantle,  having  an  external 
opening  upon  the  side  of  the  neck.  Sexes  separated,  in  different 
individuals  (dioecious).     The  shell  is  spiral. 

Order  Soutibranchiata. 

Branchiae  pectinated,  placed  in  a  cavity  in  the  upper  part  of 
the  neck,  or  at  the  inferior  edge  of  the  mantle,  around  the  foot. 
Dioecious  usually.  Shell  spiral  (globular  or  pyramidal)  or 
conical,  holostomate,  or  with  entire  margins  without  anterior 
canal. 

Order  Polyplacophora. 

Shell  multi valve,  consisting  of  eight  separate  pieces  inserted 
upon  the  back  of  the  animal  and  surrounded  by  a  mantle-border. 

Order  Nucleobranchiata. 

Pelagic  animals,  swimming  by  means  of  fin-like  lobes  of  the 
foot ;  with  or  without  a  shell,  the  latter  being  glassy,  transparent ; 
branchiae  partially  or  perfectly  developed ,  forming  a  sort  of  nucleus 
on  the  posterior  part  of  the  back — whence  the  ordinal  name. 
Dioecious. 

This  small  group  appears  to  form  a  connection  with  the  Nudi- 
branchiate  division  of  the  Opisthobranchiata  on  the  one  hand, 
whilst  on  the  other  its  specialized  swimming  organs  and  the 
consistency  of  its  shell  ally  it  to  the  Pteropoda. 

Order  PECTINIBRANOHIATA. 

Family  MURICID^. 

Shell  spiral,  turriculated,  with  an  anterior  canal ;  the  whorls 
thickened  hy  varices  or  nodules  at  each  rest-period  in  its  growth. 
Operculum'  with  subapical  or  lateral  and  marginal  nucleus.  Lin- 
gual dentition  (x.  It,  19). 

Subfamily  MURioiNiU.  Three  or  more  varices  on  each  whorl, 
the  varices  being  nodulous,  foliated  or  spinose ;  canal  long  or 
short,  but  well-marked. 

Subfamily  PURPURiNiE.  Without  varices,  but  tuberculate; 
columella  flattened  or  patulous ;  basal  canal  very  short  or  a  mere 
notch. 
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Subfamily  MURIGINjE. 

MuREX,  Linn. 

Spiny  rock  shell.  Syn, — Aranea,  Perry.  Centronotus,  Swn. 
Muricanthus,  Swn.  MuriciJea,  Swn.  Haustellum,  Klein. 
Brontes,  Montf. 

Distr, — 200  sp.  World-wide,  mostly  tropical  and  subtropical ; 
low  water  to  fifty  fathoms  or  more.  M,  tenuispina^  Lam.  (xliii, 
1).     Fossil,  160  sp.,  commencing  with  the  Eocene. 

Shell  ovate  or  oblong;  spire  prominent;  whorls  convex, 
crossed  by  three  or  more  continuous  varices ;  aperture  ending 
below  in  a  canal,  which  is  generally  partly  closed. 

Murex  erinaceus  (xliii,  10)  is  a  well-known  depredator  on  the 
oyster-beds  of  Europe,  and  is  considered  one  of  the  most  dan- 
gerous enemies  with  which  the  ostrei^ulturist  has  to  contend. 
So  destructive  is  it  in  the  oyster-pares  of  Arcachon  (near  Bor- 
deaux), that  it  is  incessantly  hunted  by  the  fishermen,  who  spend 
whole  days  in  destroying  it  by  removing  with  a  knife  a  portion 
of  the  foot  and  the  operculum,  after  which  the  animal  is  left  to 
die  at  its  leisure  or  become  the  prey  of  other  carnivores.  The 
Murex  seats  itself  firmly  upon  the  shell  of  the  oyster,  and  applies 
its  rostrum  to  the  surface  of  the  latter,  invariably  at  a  point 
near  the  beak ;  after  which  a  regular  movement  of  the  body  to 
right  and  left  ensues  during  a  term  of  three  or  four  hours,  and 
results  in  piercing  a  small,  round  hole  through  the  oj'^ster  shell, 
exposing  the  most  essential  viscera  to  the  rapacity  of  the  patient 
tunneler.  It  is  believed  that  the  denticles  of  the  tongue  are 
applied  to  the  surface  to  be  bored,  and  then  the  gyration  of  the 
animal  gradually  rasps  through  the  hole  ;  it  has  been  supposed 
by  some  that  an  acid  solvent  is  also  used  in  this  operation,  but 
this  is  only  conjectural.  M.  Fischer  has  observed  at  Arcachon 
that  yOung  Murices  choose  young  oysters,  whilst  adults  select 
larger  oysters.  The  bored  oyster  soon  dies  or  else,  exhausted, 
opens  its  valves,  when  a  myriad  of  other  animals — crabs,  mol- 
lusks,  worms,  fishes — hasten  to  profit  by  the  fruit  of  the  winkle's 
labor. — Jour,  Gonch.,  5,  1865. 

The  ancients  obtained  their  purple  dye  from  species  of  Murex. 
The  small  shells  were  bruised  in  mortars,  the  animals  of  the 
larger  ones  taken  out.  Heaps  of  broken  shells  of  the  M,  trun- 
cuius,  and  the  caldron-shaped  holes  in  the  rocks  where  they 
were  triturated,  may  still  be  seen  on  the  Tyrian  shore.  On  the 
coast  of  the  Morea,  there  is  similar  evidence  of  the  ancient 
employment  of  M.  brandaris  for  the  same  purpose. 

In  the  following  synopsis  of  subgenera,  the  discriminative 
characters  used  separate  widely  groups  which  really  appear  to 
be  closely  related:  thus,  Cerostoma  and  Pteronotus  are  inti- 
mately allied,  notwithstanding  the  diflference  of  the  operculum ; 
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and  Phyllonotus  and  Chicoreus  have  the  same  general  facies, 
although  they  differ  in  the  number  of  varices.  Owing  to  their 
inter-relationships,  no  attempt  to  present  the  groups  in  succes- 
sion can  be  other  than  exceedingly  artificial. 

a.  Operculum  vrith  subapical  nucleus. 

*  Varices  three.   ♦ 

MUREX  (typical).  Shell  spinous;  spire  elevated;  canal  very 
long,  narrow,  nearly  straight. 

PTERONOTUS,  Swainson.  Shell  triangular;  varices  fin-like  or 
foliated;  canal  moderate,  closed,  somewhat  curved.  M,  trigon- 
ulus,  Lam.  (xliii,  2). 

CHICOREUS,  Montf.  Shell  ovate-pyriform ;  varices  foliated  and 
sometimes  spinose ;  canalshort,  curved,  wide,  nearly  closed.  M, 
adustusj  Lam.  (xliii,  3). 

ODONTOPOLYS,  Gabb.  Resembles  the  subgenus  Pteronotus  in 
having  three  varices  on  each  whorl,  but  distinguished  by  the 
crenulations  of  the  outer  lip  and  by  having  two  transverse  plaits 
or  folds  on  the  middle  of  the  columella.  M.  compsorhytus^  Gabb 
(xliii,  4).     Eocene ;  Wheelock,  Texas. 

*  *  Varices  four  to  ten, 

RHiNOCANTHA,  H.  and  A.  Adams.  Has  the  short  body-whorl 
and  long  canal  of  the  typical  Murices ;  differs  in  having  more 
numerous  varices.     M.  cornutus^  Linn,  (xliii,  5). 

HOMALOGANTHA,  Morch.  Whorls  rounded  and  sutures  very 
deep ;  varices  foliated,  and  peculiarly  produced  into  expanded 
digitations  ;  canal  long.     M.  scorpio,  Linn,  (xliii,  6). 

PHYLLONOTUS,  Swains.  Like  Chicoreus,  but  varices  numerous. 
M.  radix,  Gmel.  (xliii,  T). 

6.  Operculum  purpuroid. 

*  Varices  three. 

CEROSTOMA,  Conrad.  Varices  wing-like ;  aperture  usually  den- 
tate within  the  outer  lip,  with  a  produced  tooth  near  its  base. 
Analogous  with  Pteronotus.  It  is  very  difficult  to  define  the 
boundary  between  this  group  and  Pteronotus,  inasmuch  as  the 
operculum  of  several  of  the  species  is  not  known ;  moreover, 
the  labral  tooth  does  not  always  appear  even  in  those  species 
having  a  purpuroid  operculum.  All  the  species  with  more  than 
one  inter-variceal  node  appear  to  be  true  Pteronoti,  and  the  dis- 
tribution of  the  group  is  mainly  Indo-Pacific ;  Cerostoma,  on 
the  other  hand,  is  North  Pacific  in  distribution,  extending  from 
Japan  northwards  to  Behring's  Straits,  and  on  the  opposite 
American  coast  south  to  Central  America.  M.  Nuttallii,  Conr. 
(xliii,  8). 

*  *  Varices  numerous. 

viTULARiA,  Swainson.    Shell  oblong  ;  spire  short ;  body-whorl 
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long ;  canal  very  short,  wide ;  outer  lip  thickened  and  dentate 
within.     Varices  nearly  obsolete.     M,  miliaris,  Gmel.  (xliii,  9). 

ociNEBRA,  Leach.  (Muricopsis  and  Corallinia,  Bucq.  and 
Daiitz.)  Spire  elevated ;  canal  more  or  less  closed ;  varices 
foliated,  sometimes  spinose.     M.  erinaceuSj  Linn,  (xliii,  10). 

This  group,  as  well  as  Muricidea,  is  made  by  Messrs.  Adams 
an  omnium  (7a^7?erwm,  including  true  Murices,  purpuroid  Murices, 
Purpuras,  Fusidse,  etc.  Muricidea  as  defined  by  them  has  no 
really  distinctive  characters  from  Ocinebra,  and  Swainson 
included  species  of  Trophon,  Triton,  etc.  I  have  suppressed 
Muricidea,  and  retained  Ocinebra  for  a  group  of  small  Murices 
with  numerous  varices  and  purpuroid  operculum ;  the  species 
having  muricoid  operculum  should  be  relegated  to  Phyllonotus, 
from  which  they  do  not  differ. 

PTEROHYTUS,  Courad.  Not  characterized.  The  type  has  lamellar 
varices  like  Gerostoma  foliatum^hut  more  numerous  than  in  that 
group,  and  the  outer  lip  has  a  tooth.  I  think  it  may  be  safely 
relegated  to  Phyllonotus,  Swains.  M,  umbrifer,  Conr.  (xliii,  11). 
Miocene ;  Virginia. 

Urosalpinx,  Stimpson. 

Syn, — Adamsia,  Dunker.     Agnewia,  T.-Woods. 

Distr. — 20  recent  species.  Atlantic  Coast  of  America,  Cape 
Horn,  Cape  of  Good  Hope,  New  Zealand,  etc.  U.  Floridana, 
Conr.  (xliii,  12). 

Fusiform.  No  proper  varices,  which  are  replaced  by  longi- 
tudinal ribs. 

Shell  elongated  oval,  or  short  fusiform,  longitudinally  ribbed 
or  undulated  and  spirally  striated ;  aperture  with  a  short  canal ; 
outer  lip  dentate  and  Urate  within.  Operculum  somewhat  like 
that  of  Purpura,  semicordate,  with  the  nucleus  at  the  outer  edge 
a  little  below  the  middle.  Lingual  dentition  nearly  like  that  of 
Trophon. 

It  differs  from  Trophon  in  its  operculum,  and  from  Ocinebra 
in  its  smoother  shell,  want  of  distinct  varices,  and  open  canal. 

Urosalpinx  cinerea  occurs  upon  the  Atlantic  coast  of  the 
United  States  from  Maine  to  Florida.  The  animal  is  small,  foot 
scarcely  covering  the  aperture,  very  little  dilated  at  the  front 
angles,  cream-colored,  margined  with  lemon-color  beneath,  punc- 
tured with  light  drab  above ;  siphon  merely  surpassing  the  tip 
of  the  canal ;  head  scarcely  protruded  ;  tentacula  nearly  united 
at  origin ;  eyes  black,  at  the  outer  upper  third  of  tentacula, 
which  third  is  a  mere  filament,  contractile.  Motions  sluggish. 
Littoral.  The  eggs  are  contained  in  small  transparent  mem- 
branous parchment-like  vases,  each  of  which  is  attached  by  an 
expanded  foot  to  some  solid  substance,  usually  the  under  surface 
of  an  overhanging  rock,  a  little  above  low-tide  mark.  Each 
female  deposits  from  ten  or  twelve  to  more  than  a  hundred  of 
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these  vases,  the  process  of  laying  occupying  several  weeks.  The 
vases  are  generally  attached  in  more  or  less  regular  rows,  cover- 
ing sometimes  an  area  of  three  or  four  square  inches.  In  shape 
and  size  they  are  like  the  egg-cases  of  Purpura,  but  without  the 
slight  reddish  tinge  of  the  latter.  They  are  flattened  vertically, 
and  their  edges  are  marked  by  keel-like  ridges.  Unlike  the  vases 
of  Purpura,  each  of  which  contains  several  hundred  eggs,  those 
of  Urosalpinx  contain  only  from  six  to  twenty,  ten  or  twelve 
being  the  usual  number. 

SOALASPIBA,  Conrad,  is  certainly  closely  allied  to,  if  not  iden-  • 
tical  with  Urosalpinx ;  if  the  latter,  it  has  priority :  it  would 
scarcely  be  advisable,  however,  to  reject  Stimpson^s  well-charac- 
terized genus  in  favor  of  one  having  no  diagnosis,  and  only 
known  by  its  type.  Scalaspira  strumosa,  Conr.  Miocene; 
Virginia. 

EuPLEURA,  H.  and  A.  Adams. 

Distr 5  sp.     Atlantic  Coast  of  United  States,  West  Indies, 

Panama.     E,  caudata,  Say  (xliii,  13). 

Ranelliform,  with  a  pair  of  lateral  varices,  one  on  either  side, 
and  intermediate  smaller  varices  ;  aperture  dentate  within. 

The  lingual  dentition  differs  entirely  from  that  of  Banella, 
and  resembles  Murex :  the  shell  also  resembles  some  of  the  small 
Murices,  and  particularly  Urosalpinx.  The  geographical  distri- 
bution of  the  group  is  entirely  different  from  that  of  Ranella. 

Typhis,  Montfort. 

Etym, —  Typhos,  smoke. 

Distr. — 15  recent  species.  Mediterranean,  Cape,  Ind.  Ocean, 
Tropical  America.  T.  tetrapterus,  Bronn  (xliii,  14).  Fossil,  8 
sp.     Eocene — ;  London,  Paris. 

Ovate  or  oblong,  with  projecting  hollow  tubes  between  the 
three  spinose  varices ;  aperture  suborbicular,  prolonged  in  front 
into  a  closed  siphonal  canal. 

The  ascending  tube  which  is  the  distinguishing  feature  of  the 
shells  of  this  genus  is  occu^ed  by  an  extension  of  the  mantle- 
margin  of  the  animal. 

The  operculum  is  ovate,  with  apical  nucleus,  like  that  of 
Murex. 

Trophon,  Montfort. 

Etym. —  Trophonius^  a  mythological  deity. 

Distr. — 40  species.  Mostly  cold  seas ;  typically  Arctic  and 
Antarctic.  T.  clathratus,  Linn,  (xliii,  16).  Fossil ;  Chili,  Cali- 
fornia, England,  etc. 

Varices  numerous, lamelliform  or  laciniated ;  spire  prominent ; 
aperture  ovate ;  canal  open,  usually  turned  to  the  left ;  shell 
white,  often  dark-colored  within  the  aperture. 
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The  typical  Trophon  has  a  fusiform  shell,  thin  and  white,  the 
whorls  with  numerous,  sharp,  laminated  varices,  the  interstices 
smooth,  or  spirally  ribbed ;  canal  open,  usually  turned  to  the 
left ;  no  umbilicus ;  lip  thin,  smooth  within.  This  group  is  essen- 
tially boreal  in  distribution.  There  is,  however,  another  group 
of  species  inhabiting  the  southern  temperate  and  Antarctic  zones, 
which,  whilst  possessing  the  main  features  of  the  type,  the  laminae 
and  the  white  color,  present  peculiar  characters.  These  shells 
are  usually  broadly  ovate,  shouldered,  umbilicate,  the  aperture 
dark-colored  within.  They  form  a  transition  to  Siphonalia,  and 
might  with  almost  equal  propriety  be  included  in  that  genus. 
Montfort's  definition  of  the  genus  Trophon,  indeed,  does  not 
correspond  so  well  with  the  typical  group  as  now  recognized,  as 
it  does  with  these  Siphonalia-like  shells. 

Subfamily  PURPURINjE. 

The  Muricidae  naturally  subdivide  into  two  groups,  one  of 
them  I  Murices)  distinguished  by  varices  on  the  shell,  operculum 
with  terminal  initial  point,  whilst  the  other  (Purpuree)  has  nodules 
but  no  varices,  patulous  columella,  short  canal  or  mere  basal 
notch,  operculum  with  lateral  nucleus ;  yet  on  the  confines  of 
these  two  groups  occur  forms  which  partake  of  the  characters 
of  either,  and  the  classification  of  which  is  entirely  arbitrary. 
Ocinebra,  species  of  Trophon,  Urosalpinx  and  Bupleura  have 
undoubted  relationships  with  Purpura,  yet  are  classed  with 
Murex — partly  because  the  species  have  usually  been  considered 
or  were  described  as  Murices  ;  on  the  other  hand.  Purpura  cris- 
pata  and  its  allies  possess  the  variceal  features  of  Murex. 
Kobelt  has,  on  this  account,  included  them  in  his  catalogue  of 
the  genus  Murex ;  but  on  account  of  the  extreme  variability  of 
the  species  (some  specimens  being  without  varices)  and  the 
number  of  connecting  forms  between  the  smoother  varieties  and 
typical  Purpurse,  I  prefer  to  retain  them  in  the  group  to  which 
they  have  usually  been  referred. 

If  the  diflSculty  of  defining  theafc  two  subfamilies  is  great, 
still  greater  does  it  become  when  we  descend  to  the  genera  and 
subgenera  of  either  of  them.  Various  authors  have  attempted 
it,  from  the  "  groups  "  of  Kiener's  monograph  to  the  genera  and 
subgenera  of  H.  and  A.  Adams.  I  adopt  the  latter  as  a  mere 
convenience,  premising  that  nature  presents  her  specific  forms 
here  (as  frequently  elsewhere)  in  such  continuous  series,  that  no 
real  line  of  demarcation  can  be  traced ;  the  characters  selected 
represent  simply  the  high  tide  of  an  osculation,  which  at  its  ebb 
merges  into  the  next  incoming  wave. 

Purpura,  Bruguiere. 
Syn. — Mancinella,  Link.     Microstoma,  Swn.     ThAis,  Link. 
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Distr, — 57  sp.  All  parts  of  the  world ,  low  water  to  25  fathoms. 
P,  Fersica,  Linn,  (xliv,  16).     Fossil,  40  sp.     Tertiary — . 

Shell  oblong-oval,  last  whorl  large ;  spire  generally  short ; 
aperture  ovate,  large,  terminating  in  a  very  short,  oblique  channel, 
or  notched ;  columella  flattened  ;  outer  lip  simple. 

The  animal  does  not  differ  essentially  from  that  of  Murex  in 
its  general  external  and  anatomical  characters.  The  eyes  are 
usually  placed  near  the  tips  of  the  tentacles,  the  siphon  is  short, 
and  the  foot  not  large. 

This  is  one  of  the  genera  from  which  the  ancients  obtained 
dyes ;  by  pressing  on  the  operculum  of  F.  lapillus  (xliv,  22),  a 
fluid  will  be  obtained  which  colors  a  dull  crimson.  The  metrop- 
olis of  this  form  is  Northern  Europe ;  the  North  American  speci- 
mens, as  well  as  those  from  Southern  Europe  and  North  Africa, 
being  stunted  in  comparison  of  size  and  ornamentation.  Its  fossil 
distribution  ascends  as  far  back  as  the  Red  Crag  of  England. 
It  lives  gregarious  on  rocks  and  stones  within  the  tides,  where  it 
preys  on  mussels,  limpets,  and  barnacles.  It  is  especially  fond 
of  oysters,  and  is  considered  a  destructive  enemy  by  the  culti- 
vators of  the  bivalve.  A  single  reversed,  as  well  as  a  scalarold 
specimen  are  recorded  by  Mr.  Gwyn  Jeff'reys.  He  says  that  "  this 
mollusk  has  a  shambling  gait  and  sedentary  habits,  and  seems  to 
be  always  eating  or  digesting  its  food.  Lister,  however,  observed 
it  early  in  the  morning,  at  the  commencement  of  June,  otherwise 
engaged,  viz.,  in  perpetuating  its  species  on  a  dry  rock  after  the 
tide  had  receded.  It  is  very  destructive  to  mussel-beds,  and  is 
said  by  Linn^  to  eat  the  dead  fish  left  in  fishermen's  nets.  I 
have  seen  it  busily  feeding  on  Balanus  balandideSy  its  strong 
proboscis  being  inserted  between  the  opercular  walls  of  the  bar- 
nacle. According  to  Mr.  Osier,  it  also  devours  Littorinae,  Trochi, 
NaticaB,  and  even  its  own  kind.  From  what  I  have  observed  of 
the  mode  by  which  it  perforates  the  shell  of  a  mussel,  I  am 
inclined  to  agree  with  Mr.  A.  Hancock,  that  it  uses  its  tongue. 
I  cut  ofi"  the  end  of  the  proboscis  of  a  Purpura  while  it  was 
attacking  a  mussel ;  the  part  thus  lopped  still  remains  in  the 
hole,  with  the  front  of  the  tongue  exposed.  The  hole  is  shaped 
like  an  inverted  cone,  and  exhibits  under  the  microscope 
extremely  fine  scratch-like  striae,  as  if  caused  by  the  rasping 
action  of  the  lingual  apparatus.  I  believe  the  movement  to  be 
rotatory,  because  the  sides  of  the  hole  are  quite  even.  The 
process  is  an  extremely  slow  one.  Mr.  Osier  states  that,  after 
watching  for  some  hours  a  Purpura  attached  to  a  Limpet,  he 
found  the  perforation  incomplete;  and  Mr.  Spence  Bate  and 
Mr.  Bretherton  noticed  that  it  took  two  days  to  get  through 
the  shell  of  a  moderate-sized  mussel.  It  does  not  appear  that 
the  prey  is  destroyed  by  any  poisonous  secretion  of  the  whelk, 
after  it  has  gained  access  to  the  interior.     The  proboscis  is  at 
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first  thrust  into  the  hole  which  it  had  drilled,  and  the  whelk  eats 
in  that  way ;  but  when,  from  the  death  of  the  mussel  or  limpet, 
the  former  gapes  or  the  latter  separates  from  the  rock,  the  Pur- 
pura devours  the  remainder  by  the  natural  opening. 

"  According  to  Mr.  Peach,  it  deposits  its  spawn  all  the  year 
round,  but  more  actively  from  January  to  April.  Spawn  which 
he  collected  in  January,  1843,  was  hatched  four  months  after- 
wards; he  took  forty-seven  fry  from  a  single  capsule.  They 
soon  began  to  assume  the  peculiar  habit  of  their  parents,  by 
getting  out  of  the  water,  where  they  would  remain  for  hours, 
answering  to  the  period  of  the  ebb  and  flow  of  the  tide." — Jef- 
FBETS,  Brit  Conch.^  iv,  279. 

Like  all  other  predacious  and  voracious  beasts,  the  Purpura 
meets  with  retribution  occasionally ;  here  is  an  instance : 

Mr.  Henry  Crowther,  whilst  collecting  in  the  shore  pools  at 
Whitby,  England,  '^noticed  a  commotion  amongst  the  mollusks 
which  was  of  too  brisk  a  nature  for  their  well-known  and  char- 
acteristic slowness.  When  the  obscuring  sands  which  they  had 
thrown  up  in  the  fray  had  settled,  he  saw  that  the  shells  were 
principally  in  the  possession  of  hermit  crabs,  which,  under  this 
guise,  were  attacking  a  Purpura  lapillm  and  dragging  it  fk-om 
its  shell.  We  caught  the  whole  school  at  once  and  transferred 
them  to  a  collecting-bag ;  the  shells  occupied  were  Nassa  pygmaea, 
Trochus  cinereits^  Littorina  Zt/torea, three  sizes,  and  a  P.  lapillus, 
the  sheik  of  the  party,  for  he  was  taken  red-handed.  We  pre- 
sume to  think  that  if  their  object  had  not  been  frustrated, 
there  would  have  been  ere  long  a  mutual  exchange  of  crab's 
clothing." 

M.  Bouchard-Chantereaux  observes  that  the  shells  of  Purpura 
lapillus,  found  on  the  Boulonnais  (France)  coast  are  thinner  and 
smaller  in  those  situations  where  they  are  subject  to  the  influence 
of  brackish  or  fresh  water.  It  is  very  fond  of  Mytilus  edulus, 
Mactra,  Donax,  etc.,  the  shells  of  which  it  bores  through  in  from 
three  to  ^ye  minutes,  preserving  perfect  immobility  during  the 
operation,  and  protecting  the  tongue  from  contact  with  the  sea 
water  by  applying  the  two  anterior  lobes  of  its  foot  closely 
around  its  mouth.  After  boring  the  shell  of  its  victim,  the 
mantle  is  torn  away,  and  the  viscera  only  devoured. — Jour,  de 
Conch.,  l>.  124,  1879. 

PURPURA  (typical).  Shell  oblong-oval,  last  whorl  large ;  spire 
generally  short ;  aperture  ovate,  large  with  an  oblique  channel 
or  groove  at  the  fore-part ;  columella  flattened ;  outer  lip  simple. 

PURPURELLA,  Dall.  Aperture  contracted;  outer  lip  strongly 
dentate  within ;  columella  flattened,  with  one  or  two  distinct 
spiral  ridges  upon  its  centre. — P.  columellaris,  Lam.  (xliv,  17). 

TRIBXJLUS,  Klein.   Spire  depressed,  whorls  simple,  the  last  ven- 
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tricose ;  aperture  wide ;  columella  arcuated ;  inner  lip  excavated, 
corrugated  at  the  fore-part.     P,  planospira,  Lam.  (xliv,  18). 

THALESSA,  H.  and  A.  Adams.  Spire  elevated,  whorls  spinose, 
angulated  at  the  upper  part;  aperture  moderate;  columella 
rounded,  tubercular  in  front;  outer  lip  nodulouB  internally.  P. 
hippocastaneum^  Lam.  (xliv,  19). 

STRAMONiTA,  Schum.  Spire  elevated,  whorls  simple  or  nodu- 
lous ;  aperture  moderate, produced  anteriorly ;  columella  rounded, 
simple  in  front.    P.  Floridana,  Conr.  (xliv,  20). 

TROOHiA,  Swains.  Whorls  separated  by  a  deep  groove  ;  inner 
lip  thickened,  convex,  striated ;  aperture  with  a  very  short  canal. 
P.  cingulata^  Lam.  (xliv,  21). 

POLYTROPA,  Swains.  Spire  acuminate,  whorls  foftated  or  tuber- 
culose ;  inner  lip  flattened ;  canal  small,  oblique ;  aperture 
narrowed  at  the  fore-part.     P.  lapilluSj  Linn,  (xliv,  22). 

GRONTA,  H.  and  A.  Adams.  Shell  ovate ;  spire  acuminated  ; 
aperture  moderate ;  inner  lip  callous  at  the  upper  part ;  columella 
straight,  simple  anteriorly.     P.  amygdala^  Kiener  (xliv,  23). 

PURPURiSLLA,  Bellardi,  1882.  Aperture  with  a  posterior  canal, 
defined  by  callous  margins.  P.  canaliculata,  Bellardi.  Tertiary ; 
Northern  Italy. 

TAURASiA,  Bellardi,  1882.  Aperture  canaliculate  posteriorly, 
with  callous  margins;  columella  with  an  anterior  plication. 
P.  subfuidforrais^  d'Orb.,  and  two  other  species.  Tertiary; 
Northern  Italy.  Neither  this  nor  the  preceding  group  possesses 
characters  of  much  importance. 

[SiNUSiQERA,  d'Orb. 

Syn. — Cheletropis,  Forbes. 

Examples — 8.  cancellata,  d'Orb.  (xx,  47).  S.  Huxleyi^  Forbes 
(Ixxxvii,  13). 

Turbinate,  imperforate,  dextral  or  sinistral,  with  a  smooth, 
striate  or  tuberculate  surface  and  Itequently ,  a  keeled  periphery ; 
aperture  channeled  in  front,  peristome  thickened,  reflected,  with 
one  or  two  claw-like  lobes. 

The  animal  has  four  arms,  arranged  in  cruciform  manner  and 
used  for  swimming.  There  are  two  tentacles,  and  the  eyes,  well- 
formed,  are  situated  on  the  outer  side  of  their  bases.  Respira- 
tory siphon  short,  being  a  simple  fold  of  the  mantle.  Foot  large 
and  very  mobile,  furnished  with  a  small,  thin  spiral  operculum  ; 
unprovided  with  a  float.  The  dentition  (xx,  48)  has  been  sup- 
posed similar  to  that  of  the  Muricidae — and  the  species  have, 
consequently,  been  referred,  as  larval  forms  to  that  group. 

Dr.  Jousseaume  has  established  the  identity  of  a  species  of 
Sinusigera  with  Purpura  haemastoma,  of  which  it  is  the  larval 
form — his  series  of  specimens  of  various  ages,  collected  at  Ben- 
guela,  on  the  West  Coast  of  Africa,  showing  a  gradual  develop^ 
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ment  of  the  adult  character.  The  young  Purpura  shells  retain 
the  embryonic  Sinusigera  at  the  summit  of  the  spire  for  a  con- 
siderable period,  but  it  is  eventually  lost  by  erosion.  That  all 
the  species  which  have  been  referred  to  Sinusigera  are  larval 
forms  of  various  species  of  Purpura  does  not  follow,  from  this 
observation ;  some  of  the  related  genera  may  be  involved-  Mr. 
Arthur  Adams  has  identified  another  species  of  Sinusigera  with 
Purpura  biserialiH,  and  Mr.  Craven  thinks  that  his  8.  perversa 
is  the  young  of  a  Triforis  or  of  some  allied  genus  in  Cerithiidae. 

Sinusigera  is  pelagic,  and  is  encountered  in  mid-ocean,  in 
tropical  seas  having  feeble  currents  and  where  calms  prevail. 

Mr.  Craven,  who  has  recently  monographed  the  genus,  enu- 
merates twenty  species.] 

PuRPUROiDEA,  Lycett. 

Distr, — P.  nodulata,  Lycett  (xliv,  24).     Oolite,  England. 

Shell  turriculated,  ventricose ;  summit  of  the  spire  sharp ; 
whorls  convex,  with  aline  of  spines  or  tubercles  on  the  shoulder ; 
columella  smooth,  rounded,  excavated  in  front ;  siphonal  notch 
wide,  no  groove  at  the  posterior  junction  of  lip  and  columella  ; 
outer  lip  thin.     Fossil. 

This  fossil  genus  has  been  confounded  with  Purpurina,  d'Orb.: 
its  typical  forms  appear  to  be  close  to  Purpura,  and  the  species 
I  figure  has  some  resemblance  to  the  recent  P.  chocolatum; 
whereas  Purpurina  is  nearly  related,  apparently,  to  Cancellaria. 
The  distinctive  character  from  Purpura  consists  in  the  close 
junction  of  lip  and  columella  posteriorly. 

Lysis,  Gabb. 

Distr, — L.  duplicosta^  Gabb  (xliv,  25,  26).  Cretaceous,  Cali- 
fornia. 

Stomatiform,  very  oblique ;  spire  moderate  ;  whorls  costate ; 
aperture  narrow,  outer  lip  simple,  inner  lip  straight,  concavely 
expanded  over  the  wide  umbilicus  so  as  to  completely  cover  it. 

Supposed  by  Gabb  to  be  nearly  related  to  Stomatia ;  I  have 
examined  authentic  specimens,  and  do  not  hesitate  to  refer  it  to 
the  Purpurse. 

loPAS,  H.  and  A.  Adams. 

Distr, — /.  sertum^  Brug.  (xlv,  40).     Polynesia. 

Shell  ovate,  rugose,  last  whorl  large ;  spire  acuminate ;  aper- 
ture moderate,  emarginate  and  channeled  in  front ;  columellar 
lip  covered  with  a  thin  enamel,  and  with  a  prominent  plait-like 
callosity  at  the  hind-part ;  outer  lip  sinuous,  crenate  within. 

Vexilla,  Swainson. 

Distr, — 4  sp.  Japan,  Philippines,  Polynesia.  V,  vexillum, 
Chemn.  (xUv,  2Y), 
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Shell  purpuriform ;  inner  lip  flattened  and  depressed,  but  outer 
lip,  when  adult,  thickened,  inflected  and  toothed  ;  aperture  wide. 

usiLLA,  H.  Adams.  Founded  on  V.fusoo-nigra,  Pease,  which 
differs  from  the  typical  Vexilla  in  the  spire  being  acuminate,  and 
the  aperture  somewhat  contracted  or  narrowed. 

Pease  (Am,  Jour.  Conch.,  iv,  115)  adopts  the  subgenus,  and 
adds  to  it  Purpura  leucostomh,  Desh.,  and  Flanaxis  cingukUa, 
Q-ould.  I  very  much  doiibt  whether  the  group  will  stand,  as  the 
little  specimen  of  Pease's  species  before  me  is  very  suggestive 
of  Pisania,  and  Deshayes'  species  is  a  true  Purpura,  and  evidently 
very  closely  allied  to,  and  as  I  believe  =  P.  columellaria.  •  The 
opercula  of  Pease's  and  Gould's  species  are  unfortunately  unde- 
scribed. 

RiciNULA,  Lam. 

Etym, — Diminutive  of  ricinus,  the  (fruit  of  the)  castor-oil 
plant. 

Syn, — Canrena,  Link.     Drupa,  Bolt.     Pentadactylus,  Klein. 

Distr, — B,  horrida,  Lam.  (xliv,  28,  29).  30  sp.  India,  China, 
Philippines,  Australia,  Pacific,  Panama,  Red  Sea,  Natal,  West 
Indies,  Brazil.     3  fossil  sp.     Miocene — ;  France. 

Shell  ovate,  solid ;  spire  short,  whorls  tubercular  or  spinous ; . 
aperture  linear,  narrow,  contracted  by  callous  projections,  with 
a  short,  oblique,  emarginate  canal  in  front ;  inner  lip  tubercularly 
wrinkled ;  outer  lip  internally  with  plait-like  teeth,  often  digitate. 

SISTRUM,  Montfort.  (Morula,  Montf.)  Has  usually  a  longer 
spire,  the  shell  is  smaller,  more  fusiform,  the  teeth  within  the 
outer  lip  not  grouped,  but  single.  This  separation  has  its  con- 
veniences :  nevertheless  the  characters,  as  in  so  many  other 
groups,  only  serve  well  for  the  recognition  of  some  of  the  forms  ; 
others  must  be  arbitrarily  placed.  The  dividing  line  between 
Sistrum  and  Engina,  Latirus  and  some  Pisanoid  species  is  very 
diflacult  to  trace.  The  group  is  essentially  Polynesian  in  distri- 
bution, frequenting  coral  reefs.     B*  morns,  Lam.  (xliv,  30). 

MoNOGEROs,  Lam. 

Etym, — Monos,  one,  ceras,  a  horn. 

Syn. — Acanthina,  Fischer.  Rudolpha,  Schum.  Unicornus, 
Montf. 

Distr. — 10  sp.  California  to  Chili.  Tertiary  of  Chili.  M. 
giganteum,  Lesson  (xlv,  41).     M.  lugubre,  Sowb,  (xlv,  42). 

Shell  ovate,  last  whorl  large ;  spire  rather  elevated ;  aperture 
semilunar ;  inner  lip  wide  and  flattened ;  outer  lip  crenated,  with 
a  prominent  tooth  at  the  fore-part. 

PsEunoLivA,  Swainson. 

Etym. — Resembling  Oliva. 

Syn. — Sulcobuccinum,  d'Orb.  Gastridium,  Gray.  Buccinorbis, 
Conr.     Pseudodactylus,  Herm. 
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Distr — 6  sp.  E.  Africa.  P.  plumbea^  Ghemn.  (xlv,  43). 
Fossil.     Eocene  of  America  and  Europe. 

Shell  ovate,  solid,  subglobose;  spire  very  short,  suture 
slightly  channeled,  whorls  tumid  round  the  upper  part ;  aper- 
ture oval,  canal  very  short ;  inner  lip  arcuated,  with  a  callosity 
at  the  hind-part ;  outer  lip  thin,  furnished  at  the  fore-part  with 
a  small  tooth  or  callosity. 

The  shell  has  some  resemblance  to  Monoceros  in  its  tooth  on 
the  outer  lip,  and  its  operculum  is  purpuroid ;  it  also  resembles 
the  Olivancillariee.  The  animal  is  unknown.  H.  and  A.  Adams 
described  a  subgenus  Macron,  in  which  are  included  several 
species  from  the  West  Coast  of  America,  but  this  group  must  be 
eliminated,  as  the  operculum  has  since  been  ascertained  to  be 
unguiculate.  P.  Australia  is  now  placed  among  the  Ebumse  as 
subgenus  Zemira. 

Chorus,  Gray. 

Distr. — (7.  Belcheri^  Hinds  (xlv,  43,  44).     Japan,  California. 

Shell  laminately  varicose,  spinose  on  the  shoulder;  canal 
rather  long ;  outer  lip  with  a  spine  as  in  Monoceros. 

To  this  group  have  been  referred  Ch,  monoceros^  Desh, 
.(  =  Monoc,  giganteunij  Lesson),  Ck.  xanthostom^^  Brod. 
(  =  Trophon),  and  Gh,  Belcheri,  Hinds.  These  three  species 
are  certainly  representatives  of  tlaree  distinct  genera,  of  which 
the  last  only  remains  to  represent  this  genus.  The  dentition  of 
Ch,  Belcheri  reminds  one  of  the  Buccinidse  more  than  any  other 
group,  and  is  nearest  to  that  of  the  subfamily  Photinse ;  but  the 
shell  does  not  bear  out  this  relationship,  its  spines,  peculiar 
varices  and  long  canal  suggesting  Trophon,  from  wlaich  it  is 
distinguished  by  having  a  purpuroid  operculum  and  the  tooth  of 
a  Monoceros.  A  naturalist  fond  of  making  systematic  groups 
might  construct  for  this  species  a  family,  to  follow,  perhaps, 
PtychatractideB  and  intervening  between  the  latter  and  Buc- 
cinidee.  In  placing  it  between  Monoceros  and  Pseudoliva  and 
Rapana,  I  think  that  I  have  adopted  the  best  alternative  to  the 
course  above  suggested. 

PiNAxiA,  A.  Adams. 

Distr, — P.  coronata,  A.  Ad.  (xliv,  31).     Polynesia. 

Shell  conical ;  spire  short,  acute  ;  aperture  oval-oblong,  emar- 
ginate  anteriorly;  inner  lip  flattened,  with  several  transverse 
plaits  in  the  middle ;  outer  lip  acute,  grooved  internally. 

The  shell  has  some  resemblance  to  Pyrula  pugilina  in  form  as 
well  as  in  the  revolving  raised  lines  within  the  aperture,  but 
differs  in  possessing  plications  upon  the  columella.  Mr.  E.  A. 
Smith  has,  fortunately,  received  specimens. with  the  operculum 
in  situ;  this  is  purpuroid, and  definitely  settles  the  proper  place 
of  the  genus.     The  animal  is  unknown,  and  a  description  of  it, 


MUBICIDJB.  115 

and  its  dentition  particularly,  is  desirable.  The  plications  of 
the  columella  only  appear  upon  old  specimens,  and  the  tubercles 
of  the  shoulder  of  the  body-whorl  are  not  always  developed. 

CosoBOiMPABy  Lam. 

Syn, — Conchopatella,  Chemn. 

Distr. — C,  Peruviana^  Lam.  (xlv,  45).  West  Coast  of  South 
America. 

Shell  ovate,  last  whorl  very  large,  expanded  ;  spire  very  short, 
obliquely  inclined  towards  the  left  side;  aperture  very  wide, 
slightly  channeled  anteriorly  ;  inner  lip  flattened ;  outer  lip  with 
two  small  teeth  in  front. 

The  single  species  has  the  basal  groove  of  Monoceros  and 
Pseudoliva,  but  its  margins  are  defined  by  two  sulci,  giving  rise 
to  two  horns,  instead  of  one,  on  the  edge  of  the  outer  lip.  The 
immense  development  of  the  last  whorl  gives  the  shell  a  some- 
what limpet-like  rather  than  a  spiral  appearance.  In  consequence 
of  this  great  enlargement  of  the  aperture  the  operculum,  which 
is  purpuroid  in  its  growth,  is  entirely  unfitted  to  close  the  aper- 
ture, and,  in  fact,  becomes  a  useless  appendage.  The  shell  is 
used  by  the  Magellanic  tribes  as  a  drinking-cup,  and  by  the 
Chilians  the  foot  is  eaten,  being  well-beaten  to  render  it  tender. 
Large  piles  of  shells  around  the  cabins  of  the  fishermen  testify 
their  appreciation  of  this  mollusk  as  an  article  of  food.  The 
large  foot,  like  that  of  the  limpets,  adheres  by  suction  to  rocks, 
and  so  tightly  that  the  shell  is  detached  from  them  with  extreme 
diificulty,  unless  suddenly  removed  before  the  animal  becomes 
aware  of  danger. 

Mr.  A.  Adams  formed  a  subgenus  Coralliobia  for  Conch,  fim- 
briatus  described  by  him  in  1852 ;  subsequently  tjiis  subgenus 
and  its  type  were  ranged  under  Leptoconchus  in  H.  and  A.  Adams' 
"  Genera."    This  latter  disposition  I  consider  correct. 

CuMA,  Humph. 

Syn. — Cymia,  Mcirch. 

Distr, — 9  sp.  Panama,  Indian  Ocean,  China,  West  Coast  of 
Africa.     C.  Kiosquiformis,  Duclos  (xliv^  32). 

Shell  pyriform;  spire  elevated,  acute,  whorls  angular  or 
spinose ;  aperture  oval-oblong ;  columella  convex,  sometimes 
with-  a  strong  angular  tubercle  in  the  middle ;  outer  lip  acute, 
grooved  internally. 

This  small  group  is  related  by  some  of  its  species  to  Rapana ; 
by  others,  to  Rhizochilus. 

The  genus  Cuma  of  Humphrey  is  founded  upon  a  number  of 
species,  of  which  about  one- half  have  been  identified  and  referred 
to  other  genera,  and  no  species  remains  which  can  be  certainly 
made   to    represent  the  group.      Mtnrch,  inasmuch   as   Milne- 
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Edwards  has  used  the  name  in  Crustacea,  in  1828,  proposed 
Cymia  for  these  shells.  I  am  not  disposed  to  disturb  a  well- 
known  name,  even  under  these  mitigating  circumstances;  be- 
sides, it  is  not  impossible  that  Milne-Edwards'  genus  may  itself 
be  superseded  by  some  other  name  or  dismembered,  and  nothing 
leffc  of  it,  as  in  our  old  genus  Pyrula, 

Humphrey  may  not  have  understood  what  limit  he  ought  to 
have  given  to  his  genus  Cuma,  and  whilst  I  do  not  think  that  he 
has  any  very  strong  claim  on  u&  for  the  recognition  of  any  of  his 
names,  I  am  unwilling  to  increase  the  already  confused  state  of 
our  nomenclature  by  attempting  to  follow  out  the  absurd  and 
impracticable  "  rule"  of  the  British  Association.  Every  naturalist 
knows  that  the  names  of  genera  in  his  specialty  are  repeated  in 
other  branches  of  natural  science,  and  accepted  without  hesita- 
tion, and  that  we  only  follow  the  "  rule"  by  changing  a  dupli- 
<3ated  name  occasionally.  Besides,  no  one  pretends  to  be  a 
general  naturalist  in  these  days,  and  the  conchologist  will  not 
find  himself  embarrassed  by  the  use  of  the  generic  name  Cuma 
in  any  other  subkingdom  of  nature,  or  id  all  of  them,  whilst  he 
would  be  "  very  considerably  bothered"  upon  encountering  the 
name  Cymia. 

Rapana,  Schum.,  1817. 

Syn, — Ecphora,  Conr.     Stenomphalus,  Sandb. 

Distr. — 8  sp.  China,  Japan,  Philippines,  Australia.  B.  bezoar, 
Linn,  (xlv,  46). 

Shell  ventricose,axis  perforated  to  the  apex ;  spire  depressed  ; 
aperture  oval,  narrowed  anteriorly;  canal  open,  slightly  recurved; 
inner  lip  reflected,  free  anteriorly ;  umbilicus  wide,  corrugated. 

This  well-characterized  group  includes  a  few  species  usually 
found  upon  coral  reefs  in  tropical  seas,  and  probably  living  upon 
the  coral  polyps. 

Fusus  quadricostatus  of  Say  (xlv,  41),  a  common  American 
tertiary  fossil  and  very  remarkable  shell,  is  referable  to  this 
genus :  Conrad  has  formed  for  it  his  genus  Ecphora. 

LATiAXis,  Swainson.  Whorls  more  or  less  detached,  carinated ; 
aperture  small,  trigonal ;  canal  narrow,  rather  long,  curved.  The 
animal  and  operculum  are  unknown.     B.  Mawse,  Gray  (xlv,  48). 

[PsEUDQMURE^,  Moutef  osato,  1 

An  aberrant  form,  referred  by  authors  to  Murex,  to  Corallio- 
phila  and  to  Latiaxis.  I  cannot  find  any  good  characters  by 
which  to  separate  it  from  Coralliophila.  It  inoludei^  four  species 
and  numerous  varieties,  all  inhabiting  the  Mediterranean  Sea. 
P.  bracteatus,  Brocchi. 

Rhi^ochilus,  Steenstrup. 
2>t8^r.-^22  sp.     Coral  Beefs,  Pacific,  West  Indies. 
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Shell  when  young  free,  resembling  Bapana ;  when  adult,  some- 
times with  more  or  less  irregular  solid  shelly  extensions  of  the 
outer  and  inner  lips,  which  clasp  the  axis  of  coral  or  the  surface 
of  neighboring  shells,  and  at  length  close  the  mouth  with  the 
exception  of  the  anterior  siphonal  canal  which  is  converted  into 
a  shelly  tube.     No  operculum  (?). 

We  do  not  know  how  many  of  the  species  allied  to  the  type 
of  the  genus  may  partake  of  this  singular  mode  of  growth ;  it 
has  only  been  observed  in  R.  antipathicus  (xliv,  33, 34).  A  large 
number  of  species  have  been  grouped  by  Messrs.  H.  and  A. 
Adams  in  a  subgenus  Coralliophila^  the  character  of  which  is, 
that  they  do  not  (are  not  known  to)  form  this  shelly  enclosure. 
If  this  supposed  difference  of  habit  should  be  proved  by  obser- 
vation, there  can  be  no  doubt  that  the  two  groups  should  be 
generically  separated.  It  may  be  remarked  that  no  lingual 
denticles  have  been  found  in  the  animals  of  Coralliophila,  Lepto- 
conchus  or  Magilus  examined  by  Troschel.  Coralliophila 
possesses  an  operculum ;  I  do  not  know  whether  the  younger 
stage  of  Rhizochilus  has  one  or  not,  but  the  presumption  is  that 
it  has  not. 

CORALLIOPHILA,  H.  and  A.  Ad.  (See  remarks  above.)  A  large 
number  of  specific  forms  have  been  described,  many  of  which 
have  not  been  figured.  Judging  from  the  extreme  variability 
of  the  well-known  species  both  in  form  and  sculpture,  it  may  be 
anticipated  that  most  of  the  more  recently  characterized  species 
will  prove  to  be  synonyms.     B.  neritoidea  (xlv,  49). 

GALEROPSis,  Hup^.  I  vcuturc  to  place  under  this  name  the 
Rhizochilus  madreporarum^  Sowb.  (xliv,  35),  which  possesses 
differential  characters  from  both  Khizochilus  and  Coralliophila. 
The  young  shell  is  free,  and  not  unlike  a  Coralliophila,  and  in 
this  stage  it  has  a  small,  thin  operculum  with  lateral  nucleus. 
The  animal  has  a  short  siphon  which  scarcely  projects  beyond 
the  canal.  It  is  sluggish  in  its  movements.  As  it  matures  it 
becomes  attached  to  the  coral,  on  which  it  lies  and  adheres  with 
great  tenacity,  often  allowing  the  foot  to  be  torn  away  before 
releasing  its  hold.  The.  conformation  of  the  lip  corresponds 
exactly  with  the  irregularities  of  the  place  of  adhesion.  Upon 
removing  the  animal,  scars  will  be  noticed  on  the  coral,  more  or 
less  worn  by  the  abrasion  of  the  shell,  and  old  specimens  will  be 
found  to  have  deposited  a  shelly  base.  When  removed,  the., 
animal  is  very  timid  and  never  wholly  expands.  It  can  only 
partly  withdraw  behind  the  columella-shelf,  leaving  a  portion  of 
the  mantle  and  foot  exposed.  The  foot  is  small,  of  an  oval  form, 
thick  and  fleshy.  The  tentacles  rapidly  taper  to  a  fine  point,  on 
which  the  eyes  are  sessile  a  little  beyond  the  middle  of  their 
length.  The  foot  is  tinged  with  pale  orange,  dotted  with  white 
along  the  upper  margins.     The  mantle  is  colorless  centrally, 
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tinged  with  orange  along  the  margins  and  dotted  with  white,  the 
dots  crowded  anteriorly  and  becoming  more  and  more  remote 
posteriorly.  The  operculum  is  of  a  pinkish  violet  color.  The 
foot  has  a  well-developed  duplication  in  front.  Such  is  the 
description  given  by  Mr.  W.  H.  Pease,  who  places  the  species  in 
Khizochilus  proper ;  but  it  appears  to  me  to  differ  from  that  genus 
in  the  excavated,  shelf-like  columella,  the  expanded  continuous 
lip  of  the  adult  (very  like  Concholepas)  and  in  not  closing  up 
its  aperture  with  shelly  matter  when  mature.  In  the  expanded 
lip,  flattened  columella  and  tooth-like  projection  of  the  basal 
margin  of  the  latter  it  well  agrees  with  Hup^'s  genus  Galeropsis, 
a  tertiary  fossil. 

Sbparatista,  Gray. 

Syn, — Lippistes,  Montf. 

Distr. — 4  sp.  Cape,  Philippines,  Polynesia.  S.  Ghemnitzii, 
A.  Ad.  (xliv,  36). 

Shell  turbinate,  subdiscoidal,  the  first  whorls  contiguous,  the 
last  more  or  less  separated ;  aperture  expanded,  slightly  angu- 
lated,  the  margin  everted  ;  umbilicus  very  wide,  infundibuliform 
with  the  whorls  visible  to  the  apex.     No  operculum. 

The  animal  is  unknown,  and  the  relationships  of  the  genus 
are  doubtful. 

Melapium,  H.  and  A.  Adams. 

Distr, — 1  sp.     East  Indies. 

Shell  ovate-pyriform,  ventricose,  imperforate,  porcellanous ; 
spire  very  short,  apex  papillary ;  aperture  expanded,  inner  lip 
with  a  thick,  smooth  callus  at  the  hind-part,  columella  twisted 
anteriorly,  with  a  prominent  oblique  plait ;  canal  wide,  recurved, 
directed  towards  the  left.     Operculuin  unknown. 

This  genus  was  instituted  for  the  Pyrula  lineata  of  Lam.  (xlv, 
60) ;  the  animal  and  operculum  of  which  are  unknown.  Its 
systematic  position  is  very  doubtful.  It  has  the  porcellanous 
texture  of  Pusionella ;  from  which,  however,  it  is  distinguished 
by  its  ventricose  body-whorl  and  short  papillary  spire. 

WHiTNEYA,  Gabb.  This  fossil  group  is  said  by  its  author  to  be 
related,  probably,  to  Fasciolaria,  but  I  agree  with  Stoliczka  that 
its  nearest  apparent  ally  is  Melapium ;  from  which  I  can  only 
separate  it  geologically.  M,  ficoideSj  Gabb.  Cretaceous ; 
California. 

Rapa,  Klein. 

Syn, — Bulbus,  Humph.     Rapella,  Swn. 

Distr. — 2  sp.  Indian  Ocean  to  Polynesia.  B,  papyracea^ 
Lam.  (xlv,  51). 

Shell  thin,  globosely  pyriform;  axis  perforate;  umbilicus 
jjartly  concealed  by  the  reflected  inner  lip ;  spire  obtuse ;  aper- 
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ture  oblong,  produced  anteriorlj^  into  a  wide,  subrecurved  canal. 
Operculum  unknown. 

This,  like  the  preceding  genus,  has  only  one  properly  authen- 
ticated species ;  and  that  is  unquestionably  very  closely  related 
to  Leptoconchus.  The  operculum  is  of  the  normal  purpuroid 
type,  but  like  the  shell,  very  thin,  translucent  and  yellowish 
white. 

Magilus,  Montfort. 

Syn. — Campulotus,  Guett.  (part).  Tubulites,  Davilla.  Lep- 
toconchus, Ruppell. 

Distr, — 5  sp.  Coral  Reefs,  Mauritius,  Red  Sea.  M,  anfiquuSy 
Lam.  (xlv,  52,  58). 

Shell  when  young,  spiral,  thin ;  when  adult,  white,  solid, 
tubular,  spiral  for  three  or  four  whorls,  the  last  prolonged  into 
an  irregular  straight  or  flexuous  tube,  solid  posteriorly,  and  with 
a  siphonal  keel  on  the  left  side.  Operculum  ovate,  nucleus  sub- 
lateral. 

In  the  "  Genera  of  Recent  Mollusca,"  the  authors,  following 
Ruppell,  distinguish  the  species  of  Leptoconchus  from  the  single 
species  of  Magilus.  They  thus  describe  the  animal  of  the 
former : 

The  mantle-margin  is  greatly  thickened  and  fleshy ;  the  tenta- 
cles are  small,  broad  and  united  at  their  bases ;  the  eyes  are 
small  and  black,  on  the  outer  side  of  the  tentacles,  near  their 
tips  ;  the  foot  is  small,  short,  obtuse  and  rounded  behind,  with 
a  thin,  expanded,  disk-like  lobe  in  front,  and  the  siphon  is  obso- 
lete. The  genus  differs  from  Campulotus  (Magilus)  not  only  in 
the  absence  of  the  operculum,  but  in  the  shell  never  forming  a 
long  tubular  projection  of  the  mouth  as  in  that  genus.  It  com- 
prises but  few  species,  which  take  up  their  abode  in  corals  and 
madrepores. 

Deshayes,  in  his  "  Conchology  of  the  Island  of  Bourbon," 
1862,  describes  a  number  of  species  of  Leptoconchus  as  well  as 
the  anatomy  of  one  of  them,  confirms  the  non-existence  of  the 
operculum  and  sustains  the  separation  from  Magilus. 

On  the  other  hand,  that  ex,perienced  conchologist,  Mr.  G.  B. 
Sowerby,  in  his  introductory  remarks  upon  the  genus  Magilus, 
in  Conch.  Iconica,  xviii,  1872,  unites  Leptoconchus  with  that 
genus.     He  says : 

"  The  habits  of  this  genus  are  very  curious.  The  young  fry, 
after  a  short  period  of  free  locomotion,  seems  to  find  its  way 
into  some  hole  in  a  growing  niadrepore,  and  then  to  become 
stationary  ;  but  as  the  substance  grows  around  it,  it  would  soon 
become  enclosed  unless  the  growth  of  the  shell  kept  pace  with 
that  of  the  madrepore.  In  order,  therefore,  to  keep  its  aperture 
close  to  the  surface,  the  two  lips  are  extended  in  the  same  direc- 
tion in  the  form  of  an  irregular  tube.     The  Magilus  leaves  its 


120  MURIGIDiB. 

shell  in  the  original  cavity,  and  filling  it  up  (with  shelly  mate- 
rial) so  that  it  becomes  solid,  occupies  only  that  portion  of  the 
tube  which  is  nearest  to  the  opening.  The  walls  of  the  tube  are 
thickened,  and  the  portion  which  represents  the  eanal  is  consol- 
idated into  a  thick  keel.  The  species  which  have  not  been  found 
as  yet  in  an  advanced  state,  and  which  appear  generically  to 
resemble  the  young  shells  of  Magilus  antiquus^  have  been  sepa- 
rated by  authors  under  the  generic  term  Leptoconchus ;  and  it 
is  asserted  that  while  the  Magilus  possesses  an  operculum,  the 
Leptoconchi  do  not.  It  is  also  said  that  the  young  shell  of  the 
Magilus  begins  to  form  a  thickened  and  entire  edge  to  its  aper- 
ture, as  if  preparing  for  the  future  erratic  course  of  its  shell.  .  It 
appears  to  me,  however,  that  it  depends  upon  the  accidental 
conditions  of  habitat  and  growth  whether  and  at  what  period  of 
life  the  shell  of  a  Magilus  shall,  become  tubular  ;  and  as  for  the 
operculum,  it  is  certain  that  some,  if  not  all,  the  species  enumer- 
ated as  Leptoconchus  by  authqrs  have  been  found  with  opercula ; 
notably,  L.  Lamarckii,  Desh.  The  Isle  of  Bourbon,  the  Mauri- 
tius and  Sandwich  Islands — perhaps  most  islands  with  reefs — 
afford  homes  to  the  Magili." 

We  agree  with  Mr.  Sowerby ;  indeed,  it  would  be  impossible 
to  designate  from  the  shells  which  species  should  be  referred  to 
Leptoconchus  and  which  ones  to  the  juvenile  condition  of 
Magilus.  It  is  probable  that  the  development  of  the  tube  is 
accidental,  and  it  is  equally  probable  that,  as  in  Conus,  the  oper- 
culum is  not  always  developed.  Troschel  has  not  discovered 
any  indication  of  armature  upon  the  lingual  ribbon.  So  irreg- 
ular are  the  shells  of  the  Magili,  and  so  much  is  their  growth 
influenced  by  the  circumstances  of  their  habitation,  that  all  the 
species  that  have  been  differentiated  from  M,  antiquus  must  be 
regarded  with  suspicion.  When  numbers  of  specimens,  from 
different  localities,  and  collected  with  a  view  to  coalescence 
rather  than  to  differentiation,  shall  have  been  compared,  we  shall 
be  able  to  assign  definite  places  to  the  species  which  we  are  now 
compelled  to  take  on  probation. 

Maoilina,  V^ain. 

Distr, — M,  serpuliformiSy  Y^ain  (xliv,  37, 38  \     Indian  Ocean. 

Young  shell  free,  formed  of  a  single  whorl ;  finally  prolonged 
into  a  tube  which  is  attached  by  one  side  to  the  surface  of  sub- 
marine bodies. 

The  species  which  forms  the  type  of  this  genus  is  much  smaller 
than  those  of  Magilus.  The  distinctive  characters  consist  in  the 
spiral  shell  having  one  whorl  only  and  in  the  fixed  adult  being 
attached  by  one  side  of  the  tube  to  the  external  surface  of  sub- 
marine objects,  instead  of  growing  in  their  interior.  This  is  a 
great  change  of  habit,  and  the  animal  may  prove  to  have  no  rela- 
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tionships  with  Magilus  but  rather  with  Vermetidse.    I  do  not 
know  how  closely  it  may  be  related  to  Nisea. 

NiSEA,  Marcel  de  Serres. 

Distr, — N.  simplex^  Serres  (xliv,  39). 

Shell  composed  of  a  discoidal  portion  and  of  two  tubes ;  the 
last  whorl  recurved  upon  itself  in  the  same  way  as  Anostoma, 
in  two  tubes  of  variable  length  and  less  sinuous  than  the  single 
tube  of  Magilus.     (Fossil.)     Relationships  very  doubtful. 

Family  TRITONID^. 

Shell  with  varices,  which  are  either  few  and  irregularly  dis- 
posed (Triton)  or  form  a  continuous  row  crossing  the  whorls  on 
opposite  sides  (Ranella).  The  number  of  varices  does  not  exceed 
two  to  each  whorl,  whilst  in  Murex  the  smallest  number  is  three. 
Operculum  annular,  with  subapical  or  central  nucleus.  Mantle 
enclosed,  siphon  straight,  foot  small.  Lingual  membrane  with 
teeth  in  seven  rows  (3*r3),  like  the  Doliidse,  etc.  (The  Muricidae 
have  the  teeth  I'l'l.)  The  dentition  is  illustrated  on  Plate  xi, 
fig.  33. 

Conchological  reasons  mainly  induce  me  to  place  the  Tritonidee 
in  close  connection  with  the  Muricidse,  rather  than  arrange  them 
with  the  Oassididse  and  DoliidsB,  as  indicated  by  their  dentition. 

The  Tritonidae  first  positively  appeared  in  the  eocene  strata ; 
the  genus  Spinigera,  d'Orb.,  from  the  cretaceous,  being  now 
referred,  more  correctly  I  think,  to  the  family  Strombidse,  and 
Trachytriton,  Meek,  also  cretaceous,  does  not  belong  certainly 
to  the  family. 

Triton,  Montf. 

Etym. —  Triton^  a  sea-deity. 

Syru — Tritonium,  Link.  Charonia,  Gistel.  Aquilus,  Montf. 
Oabestana,  Bolt.  Lampusia,  Schum.  Ranularia,  Schum.  Colu- 
braria,  Schum.    Linatella,  Gray.    Lotorium,  Montf. 

Distr, — 105  sp.  Tropical  seas,  world-wide ;  low  water  to  fifty 
fathoms.  Fossil,  80  sp.  Eocene — ;  Europe,  Chili,  etc.  T, 
variegatuSj  Lam.  (xlvi,  54). 

Shell  oblong;  spire  prominent,  whorls  with  a  few  remote 
and  non-continuous  varices ;  columella  rough  or  smooth ;  canal 
recurved,  short  or  long ;  outer  lip  internally  crenated  or  denti- 
culated. 

Operculum  ovate,  its  growth  annular  either  from  a  subapical 
or  submarginal  nucleus. 

Whilst  the  lingual  armature  of  Triton  allies  it  closely  with 
Dolium,  etc.,  among  the  so-called  taenioglossate  moUusks,  the 
affinities  of  the  animal  are  on  the  whole  closer,  and  those  of  the 
shell  decidedly  so,  to  Muricidse.     It  may  be  considered  a  con- 
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necting  link  between  the  two  groups,  but  certainly  cannot  be 
safely  removed  from  the  vicinity  of  the  latter,  to  which  it  is  not 
only  allied  by  its  operculum  (which  is  entirely  different  from  that 
of  Dolium),  but  so  closely  by  the  shell  in  some  instances,  that 
the  assignment  of  the  generic  position  is  quite  arbitrary. 

The  Tritons  are  distinctly  tropical  in  distribution,  no  species 
inhabiting  the  colder  seas.  The  species  are  numerous  and  beau- 
tiful, presenting  a  great  range  of  variation  in  size  and  color ; 
one  species  being  almost  the  largest  of  gastropod  moUusks, 
attaining  a  length  of  one  and  one-half  feet,  whilst  others, belonging 
to  the  Epidromoid  section,  do  not  exceed  one-half  inch  in  length. 
The  cancellated  forms  are  chiefly  East  Indian,  and  are  dredged 
in  sand  in  deep  water;  the  West  Coast  of  America  species, 
covered  with  a  rough  epidermis,  are  obtained  in  sandy  mud  at 
from  six  to  thirty  fathoms  depth.  A  number  of  species  have  a 
world-wide  distribution,  which  is  doubtless  due  to  their  free- 
swimming  or  pelagic  larvae.  These,  unlike  the  Murices,  but  like 
the  PurpursB,  are  very  different  at  first  from  the  adult  both  in 
animal  and  shell,  undergoing  a  metamorphosis  at  a  period  subse- 
quent to  hatching. 

I  adopt  the  well-known  name  Triton  in  preference  to  the  pre- 
viously given  Tritonium  of  Cuvier,  believing  that  the  interests 
of  science  are  best  conserved  by  keeping  the  nomenclature  as 
stable  as  possible,  Triton  has  been  used  in  other  departments 
of  zoology,  but  so  have  many  other  generic  names,  which  are 
nevertheless  accepted  without  question. 

Reeve  says :  "  The  Tritons  are  shells  of  much  more  solid 
structure  than  the  Murices  or  Ranellse,  and  of  much  more  simple 
growth.  They  are  not  furnished  with  any  spines  nor  have  they 
any  ramified  branches  like*  the  MUrices ;  the  rude  manner  in 
which  the  whorls  are  convoluted  seems  rather  to  indicate  that 
their  animal  inhabitant,  thoijgh  possessing  abundant  power  of 
calcification,  is  of  somewhat  sluggish  growth.  The  epidermis  of 
Triton  is  often  remarkably  thick,  hairy  and  bristly,  and  is  some- 
times accompanied  with  small  tufts  of  bristles.  Another  curious 
peculiarity  in  these  shells  is  the  structure  of  the  apex ;  it  appears 
in  numerous  instances  to  be  formed  of  homy  substance,  thinly 
plated  with  shelly  matter,  and  it  is  not  an  uncommon  thing  to 
find  examples  in  which  the  calcareous  plating  is  worn  off  so  as 
to  expose  the  horny  cast  underneath.  The  columella  of  the 
Tritons  is  generally  covered  with  a  bright  coat  of  wrinkled 
enamel,  and  the  outer  lip  becomes  thickened  in  a  manner 
exceedingly  curious;  upon  arriving  at  maturity  the  lip  curls 
under  so  as  to  form  a  deep,  broad  channel  or  gutter,  and  this  is 
then  filled  up  to  form  the  thickened  lip.  The  varices  are  all 
constructed  in  the  same  manner,  each  forming  for  a  time  the 
margin  of  the  aperture ;  they  are  destined,  it  is  conjectured,  to 
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protect  the  lip  during  a  season  of  rest,  and  it  would  be  extremely 
interesting  if  it  could  be  discovered  what  length  of  time  ordi- 
narily elapses  between  the  formation  or  deposit  of  the  varix  and 
the  renewal  of  the  operation  of  growth." — Gonch,  Icon,,  vol.  ii, 
Triton,  1844. 

Mr.  Arthur  Adams  mentions  the  adaptation  of  the  Trumpet- 
shell  (  jT.  tritonis)  to  the  purposes  of  a  tea-kettle  by  the  inhabitants 
of  the  Typinsan  archipelago,  near  the  Loo-Choo  Islands ;  the 
operculum  forming  the  lid,  the  canal  answering  the  purpose  of  a 
spout,  and  the  shell  suspended  by  a  wooden  hook  over  the  fire. 
Mr.  Adams  says  that  this  rude  vessel  was  adopted  several  times 
for  the  convenience  Of  his  party,  and  answered  its  purpose 
admirably. — Narrative  Voy,  Samarang,  i,  89. 

Madame  Power  found  T,  nodifenis  capable  of  reproducing 
amputated  tentacles,  etc.  The  Silicians  and  Algerians  eat  this 
mollusk  and  esteem  it  a  delicacy.  At  Nice,  the  fishermen  and 
country  people  make  a  hole  in  the  ape:S  of  the  spire  and  use  the 
shell  as  a  trumpet  which,  V^rany  remarks,  produces  a  braying 
sound.  It  is  an  indispensable  instrument  in  the  old-fashioned 
charivari,  which  he  describes  as  a  deafening  serenade  to  signalize 
the  marriages  of  ill-assorted  or  unpopular  couples. 

The  species  of  Triton  being  numerous,  several  attempts  have 
been  made  to  separate  them  into  generic  or  subgenerie  groups ; 
the  most  successful  being  the  arrangement  of  Messrs.  H.  and  A. 
Adams.  Two  of  these  groups,  however,  Simpulum  and  Cabestana, 
are  so  closely  related  that  I  think  Kobelt  has  very  Judiciously 
united  them.  Priene  is  the  connecting  form  approximating 
Triton  and  Ranella ;  whilst  in  the  latter  genus  species  of  the 
group  Lampas  recall  Triton. 

SIMPULUM,  Klein.  Shell  fusiform,  whorls  nodosely  ribbed  j 
outer  lip  thick,  plicate-dentate  internally.  Operculum  with  apical 
nucleus.     T,  chlorostomus,  Lam.  (xlvi,  55). 

CYMATiUM,  Bolten.  Whorls  triangular ;  aperture  longer  than 
the  spire ;  outer  lip  dentated  internally.  Operculum  with  apical 
nucleus.     T,  figrinus,  Brod.  (xlvi,  56). 

QUTTURNiUM,  Klein.  Shell  pyriform,  subturreted,  canal  long, 
narrow.  Operculum  with  submarginal  initial  point,  near  the 
middle  of  the  inner  margin.     T.  cynocephalus,  Lam.  (xlvi,  5T). 

The  shells  of  this  group  possess  a  peculiar  polished,  porcel- 
lanous  outer  and  inner  lip,  the  latter  reflected  over  the  columella, 
together  with  a  short,  rounded  pyriform  body  and  lengthened, 
narrow,  more  or  less  twisted  canal. 

EPiDROMUS,  Klein.  Shell  with  long,  generally  curved  spire  ; 
aperture  small  and  canal  very  short.  Operculum  triangular,  with 
submarginal  nucleus.     T.  distortus,  Schub.  Wagn.  (xlvi,  58). 

PRIENE,  H.  and  A.  Ad.  Shell  ventricose,  thin,  cancellated  or 
plicated ;   canal   short.     Operculum  with   apical  initial    point. 
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W.  Coast  So.  America,  northwards  to  Alaska;  Japan.  T.  scaber^ 
King  (xlvi,  59). 

This  small  group  contains  shells  of  comparatively  large  size, 
thin,  cancellate,  white  without  any  bands  or  spots  of  color,  usually 
more  or  less  covered  by  an  epidermis ;  the  operculum  has  a 
terminal  initial  point.  Tlfe  species  inhabit  a  somewhat  limited 
region,  the  West  Coasts  of  South  and  North  America,  one  of 
them  recurring  on  the  Japanese  coast.  The  rarity  of  varices 
and  general  appearance  of  these  shells  indicate  a  passage  into 
the  Fusidae,  whilst  they  appear  to  connect  more  remotely  with 
the  argiLS  group  of  Ranella  and  with  Buccinum. 

The  distinctness  of  the  following  fossil  groups  is  very  doubtful. 

RANELLiNA,  Conrad.  The  group  was  never  characterized.  The 
type  differs  from  the  figure  in  the  varices  being  partially  discon- 
nected, thus  showing  more  affinity  to  Triton  than  to  Ranella. 
T,  Macluriij  Conrad  (xlvi,  60).     Tertiary ;  Claiborne,  Ala. 

PERSONELLA,  Courad.  Genus  not  characterized.  Scarcely  a 
Distorsio,but  more  like  a  Gutturnium.  T.  septemdentatus^  Gabb 
(xlvi,  61).     Eocene ;  Texas. 

TRiTONOPSis,  Conrad.  The  type  is  a  water-worn  specimen, 
which  Prof.  Angelo  Heilprin,  who  has  examined  the  shell, 
declares  to  be  too  imperfect  to  assign  to  it  any  reliable  charac- 
ters. Has  some  resemblance  to  the  section  Cabestana,  like  T. 
doliarium^  L.  T.  8uhalveatu8,  Conrad  (xlvi,  62).  Eocene;  Vicks- 
burg. 

TRACHYTRiTON,  Meek.  Its  character  appears  to  be  confined  to 
the  occurrence  of  internal  varices,  marking  the  former  positions 
of  the  lip,  and  which  have  not  been  absorbed  when  growth  recom- 
menced ;  otherwise  very  like  Friene  Oregonensis  =  cancellatus. 
The  want  of  a  callus  on  the  upper  part  of  the  columella,  which 
Meek  makes  a  distinguishing  character  from  Priene,  also  charac- 
terizes the  P.  OregonensiSj  young,  as  described  by  Mr.  Redfield. 
T.  vinculum^  Hall  and  Meek  (xlvi,  63).     Cretaceous ;  Dakotah. 

DisTORSio,  Bolten. 

Syn. — Persona,  Montf. 

Distr, — 3  sp.  Red  Sea,  China,  Polynesia,  W.  Indies,  W. 
Columbia.     D,  cancellinus,  Roissy  (xlvi,  64). 

Shell  subturreted ;  whorls  distorted ;  aperture  irregular,  con- 
tracted, ringent;  canal  recurved;  inner  lip  dilated,  lamellar, 
rugosely  plicated ;  columella  excavated,  verrucosely  plicate ; 
outer  lip  sinuous,  internally  plicate-dentate. 

This  genus,  in  its  ringent  aperture,  reminds  one  of  the  genus 
Malea  in  the  Doliidse. 

Ranella,  Lam. 

Etym.-^Rana^  a  frog. 
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Syn, — Bufo,  Montf.  Bufonaria,  Schum.  Qyrinium,  Link. 
ApoUon,  Montf.     Bursa,  Bolten.     Semiranella,  Qregorio. 

Distr. — 36  sp.  Tropical  seas,  world-wide.  Fossil,  28  sp. 
Eocene,  i?.  altnvaricosa^  Reeve  (xlvi,  65).  B.  spinosa,  Lam. 
(xlvi,'66). 

Shell  ovate  or  oblong,  compressed,  with  two  rows  of  continuous 
varices,  one  on  each  side ;  aperture  oval ;  columella  arcuated  and 
ridged,  or  crenulated ;  canal  short,  recurved  ;  outer  lip  crenated. 

The  tentacles  are  commonly  somewhat  closer  together  than  in 
Triton,  and  the  head  is  longer  and  narrower  than  in  Mur^x  and 
Fusus ;  the  eyes  in  some  species  are  nearly  basal,  but  are  gener- 
ally placed  about  the  middle  of  the  tentacles  on  their  outer 
sides ;  the  siphon  is  short  and  directed  upwards ;  the  foot  larger 
than  in  Triton,  Murex,  or  Fusus,  and  considerably  dilated  both 
before  and  behind ;  the  mantle  does  not  appear  to  be  furnished 
with  fimbriated  processes  as  seen  in  some  Murices.  In  some 
species  the  trunk  is  enormously  developed,  whilst  in  others  it  is 
not  protruded,  in  the  usual  condition  of  the  animal.  Operculum 
ovate,  horny,  with  a  lateral  nucleus  and  semicircular  elements. 

The  species  are  inhabitants  of  warm  seas,  and  principally 
tropical :  those  of  the  typical  group  having  winged  varices  live 
in  deep  water,  whilst  the  nodose  species  forming  the  subgenus 
Lampas,  are  found  at  less  depth,  and  prefer  coral  reefs  and 
rocks.  The  animal  is  active  in  its  movements.  Eupleura,  for- 
merly considered  a  subgeneric  group  of  Ranella,  is  now  classed 
with  Muricinse,  partly  on  account  of  the  lingual  dentition  of  one 
of  its  species. 

1  have  retained  the  generic  name  Ranella,  in  preference  to 
Bursa,  Gyrinium,  Bufo,  Rana,  etc.,  all  of  which  have  priority, 
but  were  obscurely  published  and  have  never  attained  general 
acceptance. 

Mr.  Macdonald  thus  describes  the  larval  state  of  Ranella : 

"  I  next  observed  a  stout  little  shell,  much  resembling  a  Mac- 
gillivrayia  in  form,  but  having  the  spire  more  minute  and  sharply 
marked,  and  the  whorls  beset  with  epidermic  spines,  disposed 
in  close  spiral  lines.  The  microscopic  examination  of  the  animal 
gave  unmistakable,  proof  of  its  being  a  Ranella,  the  lingual 
dentition  agreeing,  at  least  generically,  with  my  figures  and 
specimens.  On  examining  the  operculum,  which  in  Ranella  is 
so  very  remarkable,  exhibiting  three  successive  stages  of  growth, 
1  found  that  it  was  quite  of  the  same  character,  only  that  it  had 
but  yet  attained  the  second  stage.  Finally,  on  comparing  the 
whole  operculum,  and  the  little  shell  respectively,  with  the 
nucleus  of  the  operculum  and  the  apex  of  the  shell  of  an  adult 
Ranella,  I  could  detect  no  points  of  difference,  even  with  mag- 
nifying powers;  the  conclusion,  therefore,  is  irresistible,  that 
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the  one  is  but  the  young  state  of  the  other." — Linn.  Trans. ^ 
xxiii,  69. 

Mr.  V^lain  remarks  that  E.  proditor  (=  B.  argiis)  is  very 
plentiful  at  the  Islands  of  Amsterdam  and  St.  Paul,  in  the  Indian 
Ocean,  where  the  skeletons  of  seals,  abandoned  on  the  rocks  at 
low-water  by  the  fishermen,  were  literally  covered  with  lobsters 
and  Ranellee  at  the  succeeding  tide.  They  are  nocturnal  in  habit 
and  may  be  readily  fished  by  suspending  over*night,  in  10  or  15 
metres  depth,  the  body  of  a  bird  or  fish. 

LAMPAS,  Schum.  (Colubraria,  Schum.  Crossata,  Tutufa  and 
Lampasopsis,  Jousseaume.)  Shell  turreted ;  whorls  nodose  ; 
aperture  with  posterior  channel ;  canal  very  short  and  recurved. 
B,  bufoniaj  Gmel.  (xlvi,  67  \ 

ASPA,  n.  and  A.  Adams.  Shell  ovate,  ventricose,  smooth ; 
spire  very  short ;  whorls  nodulous  at  the  angles ;  aperture  with 
posterior  channel.     JR.  marginata,  Gmel.  (xlvi,  68). 

ARQOBUCGINUM,  Klein.  Spire  elevated ;  canal  short ;  posterior 
channel  wanting.     JR.  pulchra,  Gray  (xlvi,  69). 

Family  FUSIDuB. 

Shell  more  or  less  spindle-shaped,  without  varices ;  the  lip  of 
the  aperture  not  thickened. 

Operculum  ovate,  acute,  with  apical  nucleus. 

The  animal  possesses  the  essential  features  of  a  Murex. 

Dentition  (x,  8).  That  of  the  typical  genus  Fusiis  does  not 
differ  essentially  from  Fasciolaria ;  Stimpson  states  (Am,  Jour. 
Conch.j  i,  54)  that  it  has  the  saw-like  lateral  teeth  of  Fasciolaria, 
whilst  Macdonald  (Ann,  Mag.  Nat.  Hist.^  4th  ser.,  ii,  243)  found 
another  species  to  possess  lateral  teeth  of  the  Muricoid  type. 
Troschel  finds  a  Fasciolarioid  dentition  in  Fusus  Syracusanus^ 
and  he  has  accordingly  made  for  it  a  new  genus,  Aptyxis ;  but 
Schacko  has  recently  found  the  same  dentition  in  Fusus  incon- 
stans^  Lischke,  a  typical  Fusus.  I  think  that  Macdonald  must 
have  mistaken  some  other  genus  for  Fusus.  The  dentition  of 
Sipho,  which,  according  to  Troschel,  resembles  that  of  Fascio- 
laria, is  shown  by  the  more  recent  investigations  of  Sars  to  be 
Buccinoid.  Ptychatractus,  with  evident  resemblance  to  Fascio- 
laria, has  a  peculiar  dentition,  approaching  Murex,  and  on  this 
character  alone  Stimpson,  followed  by  Gill,  assigns  to  it  a  distinct 
family. 

Neptunea,  Melongena,  etc.,  long  classed  with  Fusidfie,  are  now 
brought  into  more  intimate  relationship  with  Buccinum,  and 
Busycon,  and  Tudicla  will  go  into  the  same  group ;  on  the  other 
hand  Peristemia,Latiru8,  etc.,  formerly  included  in  Turbinellidse, 
have  a  Fasciolarioid  dentition,  which,  with  added  conchological 
characters,  may  suffice  for  their  removal  from  that  to  the  present 


family.  Stimpson  (Aw,.  Jour,  Gonc?t..fU  60)  describes  aaid  figures 
the  dentition  of  an  unknown  species  of  Peristemia  ftooB  the  coast 
of  Georgia,  which  has  the  esdetitial  fe&turids  of  Busjcon^and  he 
thereupon  places  the  genus  in  Neptuniinse ;  but  it  is  evident  that 
he  was  in  error,  as  Troschel  figures  known  species  ^  which  are 
Fasciolariform  in  dentition  as  they  are  in  conehological 
characters. 

Subfamily  FUSiNiE.    Columella  not  plicate,  not  tortuous. 

Subfamily  fasciolariin^.  Columella  tortuous  with  oblique 
plaits  or  plications. 

Subfamily  ptyohatbaotinje.  Differs  from  Fasciolariinae  in 
lingual  dentition,  and  includes  only  three  small  boreal  species. 

Subfamily  pebistbrniin^.  Columella  with  transverse  pli- 
cations. 

Subfamily  FUSING, 

Pusus,  Lamarck. 

Syn, — Aptyxis,  Troschel.     Colus,  Humph.     Syrinx,  Bolt. 

Dislr, — 66  sp.  Tropical  and  Subtropical,  world-wide.  F. 
Nicobaricus,  Lam.  (xlvii,  TO).  Fossil,  300  sp,  Bath  oolite  (?), 
Cretaceous  to  Eocene — . 

Shell  fusiform ;  spire  long,  acuminate,  many-whorled;  aperture 
oval,  usually  striate  within  j  outer  lip  simple ;  columella  smooth ; 
no  umbilicus ;  canal  long  and  straight.  Yellowish  brown  or 
light  horn-color,  sometimes  with  red-brown  strigse  or  spots ; 
never  banded.     Operculum  ovate,  acute,  with  apical  nucleus. 

The  genus,  as  restricted  to  the  spindle-shaped  forms,  is  sub- 
tropical in  distribution — ^the  northern  species  usually  described 
as  Fusus  by  the  older  conchologists  being  now  more  correctly 
referred  to  the  family  Buccinidae. 

COLUMBARIA,  vou  Martcus.  Shoulder  of  whorls  spinose,  a 
revolving  ridge  on  the  lower  part  of  body-whorl.  Dentition 
similar  to  the  Pieurotomidse.     F.  Pagoda^  Lesson  (xlvii,  71). 

siNiSTRALiA,  H.  and  A.  Ad.  Shell  reversed,  fusiform ;  canal 
long ;  whorls  rounded.     F,  MaroccensiSy  Gmel.  (xlvii,  72). 

HADRIAN  A,  Bucq.  and  Dautz.  Proposed  for  the  European  F. 
ero/icuZa^tea,  Brocchi,  which  unites  the  closed  canal  and  varices 
of  Murex  with  the  simple  lip  and  general  form  of  Fusus. 

EXiLiEUSUS,  Gabb.  Shell  very  long,  slender,  fusiform ;  spire 
high ;  aperture  produced  into  a- long,  slender,  twisted  canal. 

This  group  differs  from  the  true  genus  Fusus,  as  restricted, 
by  its  twisted,  slender  canal.  In  this  character  it  approaches 
some  of  the  Neptunese,  but  its  high  spire  and  strongly  costafee 
whorls  show  that  it  is  more  nearly  allied  to  the  true  Fusus.  F. 
Kerri,  Gabb  (xlvii,  73).     Cretaceous ;  N.  Carolina. 

EXiLiA,  Conrad,  (Exilifusus,  Conrad.)  Shell  very  narrow, 
costate,  spire  subulate,  canal  long  and  narrow.     F,  pergracili$, 
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Conr.  (xlvii,  T4).     Eocene ;.  Alabama.     Scarcely  distinct  from 
the  typical  Fusfle. 

TURRispiRA,  Conrad.  Has  not  been  characterized,  and  does 
not  seem  to  differ  from  Fusns.  F.  Salebrosa,  Conrad  (xlvii,  75). 
Eocene ;  Alabama. 

PRisooFUSUs,  Conrad.  Pounded  on  Fusus  genicvlus,  Conrad, 
a  very  poorly  preserved  or  figured  fossil ;  the  type  has  "  been 
lost  for  twenty  years.  The  species  is  wholly  unrecognizable, 
and  should  be  expunged  from  nomenclature.  For  this  rubbish 
Mr.  Conrad  has  proposed  a  genus  Priscofusus,  but  with  neither 
figure  nor  diagnosis." — Dall,  Froc.  Calif,  Acad.,  1877.  F.  geni- 
culuSj  Conrad  (xlvii,  76).    Eocene  ;  Astoria,  Oregon. 

SERRiFUSUS,  Meek.  Shell  short-fusiform ;  body-volution  large, 
and  bi- or  tricarinate,  with  carinse  more  or  less  nodose;  spire 
and  canal  moderate,  the  latter  bent  and  more  or  less  twisted ; 
outer  lip  broadly  but  slightly  sinuous  in  outline,  between  the 
upper  carina  and  the  suture.  F.  Dakotensis,  Meek  and  Hayden. 
Cretaceous ;  Dakotah. 

This  form  so  much  resembles  the  recent  Fusus  {Hemifusus) 
prohoscidiferusy  Lam.,  that  it  might  well  be  considered  a  fossil 
form  of  the  same  group. 

JANIA,  Bellardi.  Shell  subfusiform;  spire  elongate;  mouth 
scarcely  canaliculate  behind ;  lip  marginate,  nodose  or  plicate 
within;  columella  uniplicate  anteriorly  and  posteriorly;  canal 
short  recurved.  F,  angulosus,  Brocchi  (xlvii,  77).  Tertiary; 
Ital3\ 

MATERIA,  Bellardi.  Ovate-fusiform,  spire  short,  but  slightly 
acute ;  whorls  very  sharply  carinate  in  the  middle ;  columella 
smooth,  rather  straight  in  front,  canal  moderate.  F.  acutissimuSj 
Bellardi  (xlvii,  81).     Tertiary ;  Italy. 

ANURA,  Bellardi.  Shell  turreted,  ovate  ventricose;  whorls 
convex  ;  mouth  orbicular  or  suborbicular ;  lip  somewhat  arcuate, 
exteriorly  subvaricose  in  the  adult,  interiorly  margined  and 
smooth ;  canal  scarcely  produced ;  columella  slightly  contorted, 
smooth.     F.  inflatus,  Brocchi  (xlvii,  79).     Tertiary  ;  Italy. 

MiTRjBFUSUS,  Bellardi.  Elongated,  mitrseform ;  spire  very  long 
and  acute ;  whorls  numerous,  the  last  scarcely  depressed  in  front ; 
mouth  narrow,  long ;  lip  simple  ;  canal  long,  produced  in  the  axis 
of  the  shell.   jP.or(it^w8,Bell.et  Mich,  (xlvii,  80).   Tertiary;  Ital3^ 

OENEA,  Bellardi.  Shell  subfusiform,  long,  narrow ;  spire  long, 
very  acute  ;  mouth  long,  narrow ;  lip  simple  ;  columella  smooth, 
but  slightly  arcuate ;  canal  very  short,  wide,  straight.  F.  Bonelliiy 
Qen6  (xlvii,  78).     Tertiary ;  Italy. 

Afer,  Conrad. 

Distr. — 2sp.  Red  Sea  to  Manilla,  Senegal.  A,  BlosvUlei^Deah. 
(xlvii,  82). 
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Shell  short  fusiform,  spire  and  canal  moderate,  body-whorl 
rather  large,  shouldered  and  tuberculate,  aperture  channeled 
behind,  outer  lip  dentate  within. 

Professor  Meek  (Pal.  Hayden's  Survey.,  ix,  344)  states  that 
the  fossil  species  described  by  Conrad,  are  not  congeneric  with 
the  type,  the  recent  Fusua  afer^  Lam.,  and  he  refers  them  to 
Conrad's  genus  Pyrifusus,  one  of  the  forms  of  Neptuniinae. 

CLAYELXiA,  Swainson. 

Syn Clavellithes,  Swn.    Cyrtulus,  Hinds.    Triumphis,  Gray. 

Peistocheilus,  Meek. 

Distr. — G.  serotina,  Hds.  (xlvii,  83).  Marquesas  Is.  Fossil. 
Cretaceous ;  Missouri. 

Shell  solid,  thick,  subfusiform ;  spire  acuminate ;  last  whorl 
suddenly  contracted  in  front,  thickened  and  rounded  next  the 
suture;  aperture  narrow,  canal  long  and  straight;  columella 
excavated  in  the  middle ;  outer  lip  simple.  Operculum  ovate ; 
nucleus  apical.     Dentition,  unknown. 

Only  one  recent  species  can  be  referred  properly  to  this  fossil 
genus,  which  is  the  G.  serotina^  the  type  of  Hinds'  genus  Cyr- 
tulus. The  three  other  recent  species  referred  to  it  by  H.  and 
A.  Adams  are  members  of  other  genera :  G.  avellana,  Reeve,  is 
a  Cronia.  G.  diatorta^  Reeve,  belongs  to  the  Pisaniinse.  (7.  nub- 
rostrata,  Gray,  belongs  to  the  Melongeniinae. 

Peistocheilus,  Meek,  described  as  a  subgenus  of  Fasciolaria, 
appears  to  be  identical  with  Clavella,  as  Meek  himself  subse- 
quently suspected.  The  columellar  plaits  are  nearly  obsolete, 
situated  so  far  within  the  aperture  as  to  be  barely  visible  and  in 
many  specimens  are  not  seen  at  all.  G,  Scarboroughi^  Meek  and 
Hayden  (xlviii,  1,  2).  Clavella  itself  occasionally  shows  these 
adventitious  and  inconspicuous  plaits.  The  shell  is  so  decidedly 
fusiform  that  I  place  it  in  the  Fusinae  in  preference  to  the  Fas- 
ciolariinse  despite  these  folds. 

BuGCiNOFUBTJS,  Courad. 

Syn. — Boreofusus,  Sars.     Troschelia,  Morch,  18T6. 

Distr. — 2  sp.  North  Sea,  Spitzbergen.  B.  BerniciensiSy  King 
(xlvii,  84).     Fossil.     Miocene ;  U.  S. 

Shell  ventricose,  spirally  sculptured ;  epidermis  pilose  ;  spire 
produced ;  canal  moderate  in  length ;  columella  smooth.  The 
type  of  this  genus  is  a  Miocene  fossil,  B,  parilis^  Conr. 

The  dentition,  only,  separates  this  from  Sipho,  several. species 
of  which  might  be  regarded  as  either  indentical,  or  varieties  at 
most. 

Jeffreys  thus  describes  the  animia.1:  Body  white  or  cream-color, 
with  a  slight  tinge  of  flesh-color ;  mantle  sometimes  edged  with 
brown ;  pallial  tube  extensile,  occasionally  protruded  beyond  the 
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canal,  with  an  expanded  or  trumpet«haped  opening ;  proboscis 
exceedingly  lon^,  measuring  n^rly  tVo  i^hes  even  when 
contracted  after  the  death  of  the  animal;  tentacles  conical, 
rather  short,  and  dose  together,  with  blontly  pointed  tips ;  eyes 
small  and  black,  seated  on  long  stalks,  about  half-way  up  the 
tentacles ;  foot  lanceolate,  thick,  rounded  and  double-edged  in 
front ;  tail  either  pointed  or  blunt  and  somewhat  truncated. 

Subfamily  FA80I0LABIINJE. 

Fasciolabia,  Lam. 

Etym. — Faaciola^  a  band.    8yn, — loeranea,  Raf. 

Distr. — 14  sp.  Tropical  and  Subtropical,  world-wide.  F. 
distans^  Lam.  (xlviii,  85).  F,  aurantiaca,  Lam.  (xlviii,  86). 
Fossil,  30  sp.    U.  Cretaceous — . 

Shell  fusiform ;  spire  acuminated ;  aperture  oval,  elongated ; 
canal  open,  moderate  in  length,  nearly  straight ;  columella 
smooth,  with  a  few  oblique  plaits  at  the  fore-part;  outer  lip 
internally  crenate. 

The  animal  of  Fasciolaria  does  not  differ  essentially  from  that 
of  Fusus,  nor  do  we  find  very  much  difference  in  the  shells ;  the 
usually  shorter  spire,  more  swollen  body-whorl,  wider  and  shorter 
and  flexuous  instead  of  straight  canal,  and  the  oblique  plaits 
near  the  fore-end  of  the  columella,  are  the  chief  distinguishing 
characters.  Between  Fasciolaria  and  Fulgur  the  resemblance  is 
much  closer,  and,  until  the  dentition  of  the  two  groups  became 
known,  they  were  placed  close  together  by  systematists ;  in 
Fulgur,  however,  the  scarcely  apparent  folding  of  the  columella 
is  single,  whilst  in  Fasciolaria  it  is  double,  sometimes  triple. 
The  Peristerniinee  have  columellar  folds,  but  these  are  usually 
more  transverse,  are  situated  higher  on  the  columella,  and  the 
shells  are  much  smaller ;  indeed  one  of  the  characteristics  of  the 
Fasciolarias  is  the  comparatively  large  size  of  the  species,  F, 
gigantea,  of  the  southern  Atlantic  coast  of  the  United  States, 
attaining  a  length  of  nearly  two  feet — the  largest  of  gastiopods. 
The  distribution  of  the  genus  is  tropical  and  subtropical,  in 
shallow  waters.  But  few  living  species  are  known,  to  which  may 
be  added  some  fossil  forms,  commencing  with  the  cretaceous. 
The  operculum  is  more  claw-shaped  than  that  of  Fusus,  and  is 
rather  large,  filling  the  aperture. 

I   have  figured  the  nidimental  capsules  of  F.  tulipa^  Linn. 

(xvii,  7). 

TEREBBispiBA,  Courad.  Shell  of  medium  size,  with  spire 
much  produced  and  canal  short ;  volutions  convex,  angular,  and 
strongly  spirally  ridged ;  plaits  of  columella  not  exposed  exter- 
nally ;  outer  lip  internally  sulcated.  F.  eleganSj  Emmons  (xlviii, 
8*7).    Miocene;  Alabama. 
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MXS0RHYTI8,  Meek.  Shell  agreeing  nearly  with  Peistocheilus 
in  form,  but  with  plaits  of  columella  stronger,  comparatively 
little  oblique,  and  exposed  directly  opposite  the  middle  of  the 
aperture  ;  surface  with  fine  spiral  striee,  and  vertical  costse.  F. 
gracilenta,  Meek  (xlviii,  88).  Cretaceous ;  Yellowstone  River, 
150  miles  from  its  mouth.  Has  the  folds  of  a  Mitra,  rather  than 
a  Fasciolaria,  and  Meek  refers  it  with  considerable  doubt  to  its 
present  position. 

ORYPTORHYTis,  Meek.  Shell  generally  under  medium  size,  with 
volutions  convex,  but  constricted  above,  and  provided  with 
regular  vertical  costae  or  small  folds ;  plaits  of  the  columella 
very  oblique,  not  exposed  in  a  direct  view  into  the  aperture,  and 
occupying  a  higher  position  than  in  the  typical  group ;  outer  lip 
smooth  within.  F,  Cheyennensis,  Meek  and  Hayden  (xlviii,  89, 
from  a  cast).     Cretaceous ;  Dakotah. 

LiROSOMA,  Conrad.  Subpyriform;  ribbed,  beak  narrow  and 
produced,  slightly  recurved ;  one  long,  very  oblique  plait  at  the 
angle  of  the  columella.  F.  sulcosa,  Conrad  (xlviii,  90).  Miocene ; 
Maryland. 

FASGiOLiNA,  Conrad.  Fusiform ;  columella  nearly  straight  to 
the  extremity  of  the  beak ;  one  prominent  oblique  fold  on  the 
columella,  situated  above  the  middle  of  the  aperture.  F.  Woodiiy 
Gabb.  Miocene ;  New  Jersey.  The  only  figure  does  not  exhibit 
the  aperture,  but  Conrad  states  that  th«  fold  is  situated  more 
remote  from  the  beak  than  in  any  other  genus  except  Cuma. 

Subfamily  PTYGHA  TBACTIN^. 

This  group  was  distinguished  as  a  family  by  Stimpson.  The 
shell  of  Ptychatractus  unites  the  form  of  a  Sipho  with  the  folds 
of  a  Fasciolaria ;  its  small  size,  color,  and  northern  habitat 
will  distinguish  it  from  the  latter,  even  without  taking  into 
account  the  very  diverse  dentition ;  yet  without  the  latter  differ- 
ence it  would  scarcely  have  been  advisable  to  have  separated 
the  single  species  upon  which  the  genus  was  founded  from 
Fasciolaria. 

Ptychatractus,  Stimpson,  1865. 

Distr. — 3    sp.      Boreal  Atlantic  and   Pacific.      F.   ligatus^ 
Mighels  and  Ads.  (xlviii,  91). 

Shell  fusiform,  spirally  striated;  aperture  with  a  moderate 
canal ;  columella  plicated  as  in  Fasciolaria. 

Meyeria,  Dunker  and  Metzger. 

Syn, — Metzgeria,  Norman. 

Di^r. — M.  albuy  Jeffreys  (xlviii,  92).  Faroe  Is.,  North  Sea, 
Norway. 

Shell  elongate-fusiform,  longitudinally  obtusely  plicate ;  spire 
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produced ;  canal  exserted  ;  colttmella  obscurely  plicate.  Oper- 
culum irregularly  ovate ;  apex  obtuse;  nucleus  inconspicuous. 
The  dentition  of  this  moUusk  appears  to  relate  it  somewhat 
to  Ptychatractus,  and  I  prefer  to  place  it  in  the  same  subfamily 
with  that  shell,  rather  than  make  a  new  family  for  it.  Norman 
shows  that  Meyeria  is  preoccupied  by  M'Coy  for  a  genus  of 
fossil  crustaceans,  and  he  therefore  proposes  the  generic  name 
Metzgeria ;  but  I  see  no  advantage  (and  much  disadvantage)  in 
changing  names  because  they  happen  to  have  been  previously 
used  in  some  other  department  of  zoology. 

Subfamily  PERIS  TERIINjE. 

PsRiSTERNiA,  Morch. 

Distr, — 30  sp.  Polynesia,  Philippines,  Australia,  Indian 
Ocean,  Zanzibar,  Mauritius.  P.  nassatula^  Lam.  (xlviii,  93). 
P.  incarnata,  Desh.,  var.  ( xlviii,  94).  P.  Belcheri,  Rve.  ( xlviii,  96). 

Shell  turreted,  not  umbilicated;  whorls  longitudinally  ribbed ; 
aperture  oval ;  canal  moderate  and  recurved ;  outer  lip  thin  and 
crenulated ;  columella  with  one  or  two  slight  plaits  anteriorly. 
The  want  of  umbilicus,  less  distinct  columella  folds  and  recurved 
canal  are  the  principal  (and  not  sufficient)  distinction  from 
Latirus. 

L ATI  Rus,  Montfort. 

Syn Chascax,  Watson.    Polygona,  Schum.,  181T.    Plicatella, 

Swains. 

Distr. — 34  sp.  Polynesia,  Philippines,  Australia,  Indian  Ocean, 
Panama,  W.  Indies,  Madeira.  L,  infundibulum^  Gmel.  (xlviii,  96). 

Shell  turreted,  fusiform,  sometimes  umbilicated ;  spire  pro- 
duced ;  whorls  nodulous,  aperture  oval-oblong ;  outer  lip  thin, 
crenulated ;  columella  straight,  with  two  or  three  small  oblique 
plaits  in  front.  Mr.  H.  Crosse  remarks  upon  the  insufficiency  of 
the  diagnosis  of  Latirus  by  Montfort  and  H.  and  A.  Adams,  and 
proposes  to  relegate  the  species  to  Turbinella ;  that  genus,  how- 
ever, may  be  more  advantageously  restricted  to  the  forms  for 
which  the  genera  Yasum  and  Mazza  have  been  constituted. 

Swainson's  group  Plicatella  has  been  adopted  by  Messrs. 
Adams  as  a  subgenus  of  Latirus,  having  "spire  moderate, 
whorls  angular,  concavely  depressed  around  the  upper  part," 
but  these  are  only  comparative  characters,  and  I  prefer  to  sup- 
press the  group  rather  than  place  in  it  species  having  no  relation 
thereto,  as  Messrs.  Adams  have  done.  The  umbilicus  shows 
more  distinctly  in  most  of  the  species  of  Latirus  than  in  those 
of  Peristemia,  but  in  some  of  them  it  is  not  any  better  marked  ; 
Latirus,  however,  differs  in  form  from  Peristemia,  the  species 
having  longer  spire  and  canal,  the  columella  generally  straight, 
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the  plications  more  central,  simply  because  the  canal  is  more 
produced. 

The  animals  of  most  of  the  species  that  have  been  observed 
are  of  a  dull  red  color. 

Leucozonia,  Gray. 

Distr. — 9  sp.  W.  Africa,  W.  Indies,  Panama.  L,  cingulata, 
Lam.  (xlviii,  91). 

Shell  oval,  subglobose,  shouldered ;  spire  moderate ;  aperture 
oblong  ;  canal  short ;  columella  subflexuous,  with  small  oblique, 
unequal  plaits ;  outer  lip  subacute,  with  a  more  or  less  prominent 
tooth  or  tubercle  at  the  fore-part. 

The  most  prominent  character  of  this  genus,  when  present,  is 
the  tooth  which  arises  from  the  fore-part  of  the  outer  lip.  It 
varies  greatly  in  its  development  in  the  different  species.  In  L. 
cingulata^  in  which  it  is  always  present,  it  is  long,  curved  and 
tusk-like,  so  that  the  species  has  been  erroneously  arranged  with 
Monoceros,  from  which  it  is  instantly  distinguished  by  its  claw- 
like operculum  and  columellar  plaits.  In  the  other  species  it  is 
sometimes  entirely  absent  in  some  specimens,  whilst  well  devel- 
oped in  others.  There  is  usually  a  posterior  subchannel  to  the 
aperture.  The  sculpture  does  not  vary  essentially  from  that  of 
the  species  of  Latirus,  but  the  color  is  usually  a  chestnut-brown, 
the  only  ornamentation  being  lighter  or  darker  revolving  bands. 
Usually  the  species  are  prominently  shouldered. 

LAGENA,  Schum.,  181T.  Whorls  rounded  above, not  shouldered. 
L,  smaragdula^  Linn,  (xlviii,  98). 

Genus  Mazzaltna,  Conrad,  appears  to  be  very  similar  to 
Lagena^  Schum.,  if  not  identical  with  it.  M,  pyrula,  Conrad 
(xlviii,  100).     Eocene ;  Alabama. 

Family  BUCCINID^. 

Shell  ovate,  oblong  or  pear-shaped  ;  canal  moderate  or  short, 
columella  without  folds  or  plications. 

Operctdum  with  terminal  or  lateral  nucleus. 

Dentition  1-1*1.  The  rhachidian  tooth  normally  three- 
( sometimes  as  many  as  seven-)  pronged,  the  laterals  two-  or  three- 
pronged  (x,  11,  12). 

The  typical  JBuccinum  is  a  rather  thin  ovate  shell,  uniform  and 
dull  in  color,  with  the  base  of  the  aperture  broadly  notched 
instead  of  being  prolonged  (as  in  Fusidse)  into  a  canal;  but  with 
these  have  been  more  recently  associated  pyriform  shells  having 
some  resemblance  to  the  latter  family.  Hemifusus,  Melongena, 
Sipho,  etc.,  pretty  well  bridge  the  chasm  between  the  two 
families  as  far  as  the  general  form  of  the  shell  id  concerned,  but 
in  those  species  of  BuccinidsB  approaching  Fusus  there  is  the 
general  distinction  that  the  canal,  if  long,  is,  wide  and   open ; 
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whilst  tortuous  as  in  Fasciolaria,  it  has  at  most  a  single  fold  in 
lieu  of  the  plaits  on  the  columella  of  that  genus.  I  have  arranged 
the  subfamilies  and  genera,  commencing  with  those  most  closely 
allied  to  Fusus,  and  terminating  with  the  truly  buccinoid  forms. 
Although  the  range  of  form  is  great,  it  will  be  seen  that  the 
transitions  are  not  abrupt ;  and  in  this  case  the  lingual  dentition 
affords  confirmation  of  the  grouping  adopted  upon  conchological 
grounds. 

Subfamily  melonoenin^.  Shell  pear-shaped,  heavy ;  spire  and 
canal  short. 

Subfamily  neptuniin^.  Shell  rather  thin,  pear-shaped  or 
ovate ;  canal  moderate  and  twisted. 

Subfamily  pisaniin^.  Shell  small,  heavy,  costate ;  canal  very 
short  and  wide,  outer  lip  thickened,  dentate  within  ;  columella 
callous  or  rugose. 

Subfamily  bugginina.  Shell  rather  thin,  costate  or  smooth, 
ovate,  covered  with  a  horny  epidermis ;  aperture  very  large,  lip 
thin,  smooth  within,  terminating  below  in  a  short  oblique  notch. 

Subfamily  ebubnin^.  Shell  thick,  smooth,  ovate-oblong ; 
deeply  umbilicated  or  umbilicus  covered  by  a  heavy  callus ; 
outer  lip  simple  acute. 

Subfamily  PHOTiNiB.  Shell  small,  smooth,  costate  or  cancellate, 
ovate  or  turreted,  thick ;  outer  lip  striate  within ;  canal  short 
and  wide,  columella  twisted  below. 

Subfamily  MELONGENIIN^. 

Melongena,  Schum. 

Syn, — Cassidulus,  Ads.  Galeodes,  Bolt.  Mancinella,  Mus. 
Berl.     Myristica,  Swn.     Pugilina,  Schum.     Volema,  Bolt. 

Distr, — 11  sp.  West  Indies,  Panama,  Red  Sea,  Philippines, 
Australia,  Polynesia.     M,  corona^  Gmel.  (xlix,  3). 

Shell  pyriform,  solid,  dark-oolored  or  banded  j  spire  ahort, 
nodulose,  spiny  ;  aperture  oval-oblong;  canal  short,  open;  colu- 
mella smooth;  outer  lip  simple.  Operculum  solid,  daw-like, 
nucleus  apical. 

Kobelt,  in  his  monograph  of  Pyrula  (Conchy lien  Cabinet), 
adopts  that  genus,  taking  as  subgenera  Cassidulus  (=  Melon- 
gena), Myristica,  Pugilina,  Yolema  and  Hemifusas.  These 
groups  which  (except  the  last)  are  too  closely  related  conoho- 
logically  as  well  as  by  their  lingual  dentition,  Troschel  also 
places  together,  but  without  subordinating  them  to  a  higher 
group.  Pyrula  would,  indeed,  be  an  excellent  name  on  account 
of  its  acceptance  years  ago  for  the  major  part  of  the  species,  but 
unfortunately  the  first  and  only  species  cited  by  Lamarck  in  his 
original  description  of  the  genus  is  the  Bulla  Jicus^  Linn.,  which 
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is  a  member  of  the  genns  Ficula,  Swainson,  over  which  it  has 
priority,  and  instead  of  which  it  should  therefore  be  adopted. 
Cassidulus,  Humphrey,  has  priority  over  Melongena,  but  I 
cannot  adopt  it  as  it  is  a  mere  catalogue  name. 

BULBiFUSUS,  Conrad.  Not  characterized.  M,  inauraiua,  Conr. 
(=  Fu8U8  Mttonii,  Lea)   (li,  49).     Eocene ;  Claiborne,  Ala. 

CORNULINA,  Conr.  Not  characterized.  M.  armigera^  Conr. 
(=  Fusus  Taitii,  Lea)   (li,  48).     Eocene. 

LBiosTOMA,  Swains,  1840.  (Sycum,  Bayle,  1880.)  Fusiform, 
ventricose  in  the  middle,  entirely  smooth,  almost  polished  ;  inner 
lip  thickened  and  vitreous ;  base  of  the  pillar  very  straight.  M, 
bulbiformis,  Lam.  (li,  49).     Grignon. 

A  comparison  of  numerous  specimens  indicates  the  very  close 
relationship  of  Bulbifusus,  Conr.,  with  this  group.  Bayle  has 
changed  the  name  to  Sycum,  because  Leiostoma  is  preoccupied 
by  Lacfep^de  in  Fishes.  I  cannot  concur  in  such  changes,  which 
would  completely  unsettle  our  nomenclature. 

Hemifusus,  Swainson,  1840. 

Syn. — Cochlidium,  Gray. 

Bistr. — 6  sp.  W.  Coast  Africa,  West  Indies,  Peru,  Philip- 
pines, Australia,  Indian  Ocean. 

Shell  subfusiform,  uncolored  or  light  yellowish;  spire  shorter 
than  the  aperture,  ponderous ;  whorls  armed  with  compressed 
spines  upon  the  shoulder ;  aperture  long  ovate,  with  an  ascending 
internal  canal  at  the  hind-part,  produced  into  a  moderate  wide 
canal  anteriorly ;  columella  smooth ;  outer  lip  simple.  Oper- 
culum unknown. 

Besides  being  thinner,  the  shells  of  this  genus  are  distin- 
guished from  Melongena,  by  being  white  (without  bands  or 
other  color-markings)  under,  a  light  yellowish  brown  epidermis. 
They  differ  from  Fusus  in  the  flexuous,  wider,  open  canal,  which 
is  widened  gradually  into  the  lower  portion  of  the  aperture. 

THATCHERIA,  Angas.  Shell  angularly  pyriform,  solid ;  spire 
prominent,  shorter  than  the  aperture,  many-whorled,  whorls 
flattened  above,  strongly  keeled  at  the  periphery  and  contracted 
below;  aperture  with  a  broad  incurved  sinus  between  the 
extremity  of  the  last  keel  and  the  junction  of  the  body-whorl ; 
basal  canal  wide  and  open ;  columella  smooth  ;  outer  lip  simple 
below  the  sinus.     T,  mirabilis,  Angas  (xlix,  5). 

That  this  shell  is  a  scalariform  monstrosity  cannot  be  doubted, 
but  what  may  be  its  normal  form  is  not  so  readily  ascertained. 
I  saw  the  single  specimen  from  which  the  above  generic  descrip- 
tion was  made,  in  London,  in  181T,  and  was  immediately  con- 
vinced that  the  conical  form,  flattened  shoulders  and  sinus  were 
all  due  to  distorted  growth. 
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Subfamily  NEPTUNIIN^. 

Neptunba,  Bolten. 

Syn, — Chry8odomu8,  Swains.,  1840. 

DiBtr. — 18  sp.  Ciroumpolar,  Pacific  and  Atlantic,  Europe, 
Asia,  America.  N.  antiqua^  Linn,  (xlix,  6).  N.  decemcostata, 
Say  (xlix,  7). 

Shell  fusiform,  ventricose ;  spire  elevated,  whorls  rounded, 
covered  with  a  horny  epidermis,  apex  papillary ;  aperture  oval ; 
canal  short ;  inner  lip  simple,  smooth.  Operculum  ovate,  nucleus 
apical.  ; 

The  shells  of  this  genus  are  boreal  in  distribution,  and  like 
the  other  circumpolar  genera,  are  nearly  destitute  of  color,  being 
white  or  yellowish,  under  a  light  brown  or  yellowish,  rather 
smooth  epidermis.  The  sculpture,  when  there  is  any,  consists 
of  revolving  strise,  ridges  or  ribs,  and  the  lip  of  the  aperture  is 
smooth  within  or  merely  modified  by  the  external  sculpture  when 
the  shell  is  thin.  In  the  genus  Siphonalia,  the  species  of  which 
are  mainly  Japanese  and  Australian,  the  general  form  is  similar, 
but  the  shell  is  nodose,  frequently  developing  longitudinal  ribs, 
and  the  outer  lip  is  more  disposed  to  be  crenulate  ;  the  surface 
is  more  usually  ornamented  with  color,  disposed  in  bands,  etc. 
There  are  some  species  which  can  be  only  arbitrarily  placed, 
having  characters  partaking  of  either  genus ;  and  in  fact  geo- 
graphical considerations  must  sometimes  be  allowed  considerable 
weight  in  assigning  such  species  to  their  respective  genera. 

Some  of  the  species  are  apparently  very  variable,  and  it  is 
difficult  to  decide  whether  the  conservative  views  of  Gwyn  Jef- 
freys and  Kobelt,  or  the  more  extreme  views  of  Morch,  etc.,  are 
most  in  accordance  with  truth. 

Of  Neptunea  antiqua  (xlix,  6>,  Mr.  J.  Gwyn  Jeffreys  {Brit. 
Conch,,  iv,  326)  says  : 

"  This  is  good  bait  for  codfish,  and  a  favorite  delicacy  of  the 
lower  working-classes  in  Loudon.  At  Billingsgate  it  is  sold 
under  the  name  of  *  almond '  or  *red  whelk;'  according  to  Rutly's 
History  of  Dublin  the  Irish  call  it  *  barnagh,'  the  tail  (liver) 
being  said  to  be  more  fat  and  tender  than  a  lobster.  The  egg- 
cases  or  capsules  overlap  one  another  in  an  imbricated  fashion, 
each  being  firmly  attached  by  its  base  to  the  underlying  capsule  ; 
they  are  deposited  in  clusters  of  from  a  dozen  to  a  hundred,  the 
capsules  in  each  cluster  being  equal  in  size.  Those  which  com- 
pose one  cluster,  however,  are  riot  half  as  large  as  those  forming 
another  cluster,  although  in  both  cases  the  fry  are  in  the  same 
state  of  maturity.  When  they  are  dry,  the  upper  or  convex  side 
shrivels, and  is  wrinkled  or  pitted;  the  under  or  flat  side  (which 
by  contraction  becomes  concave)  is  of  a  silky  texture,  and  divided 
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across  by  a  few  lines ;  the  opening  is  a  wide  slit,  lying  just  under 
the  top  which  makes  a  narrow  flap. 

"  Before  leaving  the  capsule  the  fry  are  perfectly  formed,  with 
conspicuous  tentacles,  eyes,  and  operculum ;  their  shell  has  two 
whorls,  the  first  being  smooth,  and  the  other  showing  a  few 
slight  incipient  striae.  Each  capsule  produces  only  from  two  to 
four  fry.  The  latter  end  of  winter  appears  to  be  the  spawning- 
season  ;  on  the  26th  of  January,  1861, 1  examined  fresh  capsules 
which  contained  merely  eggs  immersed  in  a  glairy  liquid ;  and 
seven  days  afterwards  I  found  in  the  other  capsules  full-sized  and 
living  young  whelks." 

JUMALA,  Priele,  1882.  (Chrysodomus,  in  part.)  Central  plate 
small,  quadrangular,  unarmed,  laterals  hooked,  with  two  small 
teeth  on  the  inner  margin.  N.  Turtoni,  Bean.  The  dentition 
forms  an  insufficient  distinction  of  this  group  from  the  typical 
Neptunese. 

voLUTOPSis,  Morch.  (Syn, — Strombella,  Gray.^  Shell  smooth, 
ovate,  ventricose ;  spire  short,  apex  bulbaceous ;  last  whorl  rather 
large ;  aperture  very  large,  the  lip  considerably  expanded;  canal 
scarcely  produced,  widely  obliquely  truncate.  Operculum  irreg- 
ularly ovate,  with  apical  nucleus.   N.  Norvegica^  Chemn.  (xlix,  8). 

The  shells  of  this  division  are  characterized  by  their  large 
mouths,  expanded  lips,  want  of  distinctly  produced  canal,  etc. 
The  small  operculum  is  (in  F.  Norvegiea)  more  ovate  than  in 
the  true  NeptuneaB ;  the  dentition  also,  varies  from  the  typical 
form.  Yolutopsis  appears  to  stand  between  Neptunea  and 
Buccinumu 

HELioTROPis,  Dall.  (Pyrulofusus,  Beck.)  Shell  thin,  sinistral, 
apex  mammillated.    Operculum  relatively  very  small. 

The  essential  character  of  this  group  is  the  reversed  direction 
of  the  spire,  placing  the  aperture  on  the  left  instead  of  the  right 
side  of  the  shell.  The  principal  species  have  been  considered 
by  good  conchologists  as  mere  monstrosities  of  dextral  species ; 
thus  Mr.  J.  Gwyn  Jeffreys  regards  N,  corUraria,  Linn,  (xlix,  9) 
as  equivalent  to  N.  antiqua.  But  of  this  species  it  has  been 
shown  that  it  has  an  extensive  distribution  in  Southern  Europe, 
where  the  normal  N,  antiqua  is  unknown,  and  that  the  so-called 
reversed  antiqua  is  very  rare  where  the  normal  form  is  abundant. 

SiPHO,  Klein. 

Syn. — Atractus,  Agassiz.     Tritonofusus,  Beck. 

IHstr. — 31  sp.  Arctic  and  Boreal,  Atlantic  and  Pacific,  Europe, 
Asia  and  America.     8.  veniricosuSj  Gray  (xlix,  10). 

Shell  thin,  pyriform  or  fusiform,  not  tuberculate  or  spiny, 
usually  smooth  and  rounded  whorls ;  spire  moderate ;  canal  pro- 
duced and  recurved.     Operculum  ovate,  nucleus  apical. 

10 
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Mr.  Gwyn  Jeffreys  thus  describes  the  egg-capsules  of  8.  gra- 
cilis^ DaCosta ; 

"  The  capsules  are  solitary,  small,  membranous,  pouch-shaped, 
and  attached  by  a  broad  base  to  stones  and  corallines;  their 
surface  is  microscopically  and  plosely  reticulated  ;  orifice 
extremely  large  and  sometimes  having  the  edge  partly  stained 
with  pink.  Each  capsule  contains  only  a  single  embryonic  shell, 
which  is  transparent,  and  through  it  may  be  seen  the  orange 
liver  and  two  unequal-sized  plumes  of  pale  yellow  gills." 

NEPTUNELLA,  YcrrilL  Founded  on  the  peculiarly  velvety  epi- 
dermis and  the  dentition  of  S,  pygmeeus.  The  epidermis  is, 
however,  no  more  velvety  than  in  some  other  species,  and  the 
description  of  tlie  dentition  given  by  Yerrill  applies  very  well 
to  that  of  Sipko  Islandicus, 

siPHONORBis,  Morch.  Apex  depressed,  embryonic  whorls  grad- 
ually diminishing,  angigyrous.  In  the  true  Siphos  the  apex  is 
mamillary.     S.  ebur^  Morch. 

MOHNiA,  Priele.  Operculum  paucispiral.  M,  Mohnii^  Friele 
(xlix,  11,  12). 

SiPHONALiA,  A.  Adams. 

Distr. — 25  sp.  Japan,  California,  Australia,  N.  Zealand.  S. 
Tasmaniensis,  Angas  (xlix,  13  \   S.  nodosa^  Mart,  (xlix,  14). 

Shell  ovatel^  fusiform,  sometimes  variegated  in  coloring, 
rather  thin,  epidermis  very  thin,  fugaceous ;  last  whorl  ventri- 
cose,  shouldered,  usually  nodosely  plicate  and  spirally  ribbed ; 
aperture  oval,  outer  lip  thin,  columella  smooth ;  canal  rather 
short,  twisted.  Operculum  ovate,  nucleus  apical.  Dentition 
unknown. 

This  genus  is  principally  of  tropical  and  subtropical  distribu- 
tion,and  more  highly  colored  thanNeptunea :  which, nevertheless, 
it  approaches  very  nearly  in  the  form  and  color  of  S.  Kellettii, 
for  ii^stance.  The  metropolis  of  the  genus  is  Japan,  a  few 
forms  being  found,  however,  on  the  opposite  shores  of  the  West 
Coast  of  North  America ;  some  species  occur  also  in  Australian 
waters.  The  shells,  are  usually  thin  and  ventricose,  variegated 
in  color  p-nd  destitute  of  epidermis.    The  operculum  is  fusoid. 

AUSTBOfusus,  Kobelt.  Shell  ovate-fusiform,  whorls  rounded, 
not  angulated  at  the  upper  part.     S,  alternata^  Phil,  (xlix,  15). 

FuLGUR,  Montfort. 

Syn. — Busy  con.  Bolt. 

Distr, — 5  sp.  Atlantic  Coast  of  United  States.  F.  carica, 
Gmel.  (xlix,  16).     Fossil.    Tertiary;  Eastern  U.  S. 

Pear-shaped,  thin;   spire  short,  the  angle  of  the  sho.ulder 
spinous ;  body-whorl  very  large,  attenuated :  tielo^vr  into  a  rather 
long  twisted  canal ;  lip  and  columella  smooth,  the  latter  with  a  , 
single,  rather  obsolete  fold.     Operculum  ovate,  nucleus  apical. 
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Dentition  of  typical  form ;  rhachidian  tooth  5-6  dentate,  laterals 
5-6  dentate. 

Animal  rather  small,  retractile  with  its  operculum  within  the 
shell  for  about  a  third  of  a  volution  from  the  aperture. 

The  distril)ution  of  the  genus  is  restricted  to  the  temperate 
and  subtropical  waters  of  the  Atlantic  Coast  of  the  United 
States,  and  its  manifest  conchological  position  connects  Pascio- 
laria  with  Neptunea.  It  is  not  infrequent  in  our  miocene 
deposits,  from  which  several  species  have  been  described  by  Mr. 
Conrad. 

The  name  Fulgur,  meaning  lightning,  is  in  allusion  to  the 
somewhat  tortuous  longitudinal  brown  streaks  upon  the  shells 
(of  Southern  specimens),  indicating  rest-periods  in  its  growth. 
The  animal  is  used  for  bait  by  fishermen,  and  the  trade  in  the 
shells  for  garden  ornaments  and  for  use  as  hanging  flower-pots 
is  so  extensive  as  to  have  nearly  caused  the  extermination  of 
the  species  upon  portions  of  the  New  Jersey  coast. 

Morch  and  Adams  have  used  the  name  Busycon,  of  Bolten, 
for  this  genus,  but  Bolten  did  not  characterize  it,  whilst  the 
later  name  given  by  Montfort  accompanies  a  full  generic 
description;  I  therefore  prefer  Fulgur.  It  was  included  by 
Lamarck  in  the  heterogeneous  assemblage  of  speqies  which  he 
called  Pyrula. 

The  late  Dr.  Jeffreys  Wyman,  in  his  valuable  memoir  on  the 
"Fresh-Water  Shell  Mounds  of  the  St.  John's  River,  Florida," 
mentions  two  kinds  of  chisel-shaped  tools  cut  from  the  shells  of 
Fulgur  carica  and  F,  pervema.  These  implements  were  probably 
used  by  the  aborigines  for  fleshing  skins  and  for  the  manufacture 
of  articles  of  wood.  F,  perversa  was  also  used  by  the  Florida 
Indians  as  a  drinking  vessel,  the  interior  whorls  being  removed 
to  increase  its  capacity.  This  same  species  was  extensively 
used  and  must  have  been  an  important  article  of  trade  among 
the  natives,  as  'it  is  frequently  found  in  Indian  graves  and 
mounds  throughout  the  Southern  and  Western  States  and 
Canada.  It  is  probable  that,  among  other  uses,  it  was  cut  up 
into  beads  and  various  small  ornaments.  The  white  kind  of 
wampum  or  shell  money  of  the  Indians  was  partially  made  of 
the  axis  of  the  shells  of  Fulgur,  and  partially  from  Buccinum 
undatum. 

SYCOTYPUS  (Browne),  Gill.  Shell  with  canaliculate  suture, 
periostraca  ciliated,  nodulous  instead  of  spinous.  F.  canalicu^ 
latus^  Say  (xlix,  It,  18). 

I  do  not  consider  Browne's  description  sufficiently  character- 
istic to  meet  the  requirements  of  a  diagnosis ;  moreover,  these 
shells  are  known  not  to  inhabit  Jamaica.  GilPs  diagnosis  is,  of 
course,  accurate,  but  it  mainly  repeats  the  characters  of  Fulgur ; 
the  real  difference  is  in  the  canaliculated  sutures  and  ciliated 
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periostracum.  The  distinction  of  "spinous"  for  Busycon  or 
Fulgur,  and  "  tuberculated  "  for  Sycotypus  is  of  little  importance 
generically,  as  the  Fulgurs  are  frequently  only  tuberculate  when 
young  and  become  spinous  with  advancing  age ;  njoreover,  the 
miocene  series  serve  to  connect  the  two  groups  in  this  respect. 
Under  these  circumstances  I  judge  it  better  to  make  Sycotypus 
a  subgenus  only,  under  Fulgur. 

Mr.  T,  A.  Conrad  (Am.  Jour.  Gonch.^  iii,  182)  attempts  to  dis- 
tinguish the  embryos  of  Sycotypus  from  those  of  Fulgur  by  the 
latter  having  a  long  fissure  parallel  with  the  columella,  whilst 
the  columellar  region  of  the  former  is  entire.  Mr.  Conrad's 
specimens,  which  are  before  me,  and  which  I  saw  him  extract 
from  the  pouches,  certainly  show  this  difference,  but  I  have 
since  had  occasion  to  examine  the  embryos  of  Fulgur  several 
tinles,  and  from  different  strings  of  pouches,  riong  of  which  show 
the  slit  columella ;  the  character  was  probably  pathological. 

TAPHON,  H.  and  A.  Adams.  Shell  dextral,  transversely  striated, 
whorls  rounded ;  aperture  ovate,  fore-part  produced  into  a  long, 
slightly  recurved  canal.     F.  striatus^  Gray  (xlix,  19). 

STCOPSis,  Conrad.  Shell  tuberculate,  not  canaliculate.  Eocene 
and  Miocene.  Differs  from  the  genus  in  having  tubercles  instead 
of  spines  on  the  shoulder. 

Streptosiphon,  Gill. 

Distr. — S.  porphyrostoma,  Ads.  and  Reeve  (xlix,  50).  Eastern 
Seas,  Senegal. 

Shell  subfusiform  ;  spire  rather  short,  apex  papillary  ;  whorls 
angulated  at  the  upper  part  and  tuberculate  on  the  angle ;  colu- 
mella concave,  with  a  double  very  oblique  fold  on  the  lower  part; 
canal  moderately  long,  twisted ;  aperture  lirate  within.  Oper- 
culum and  animal  unknown.  Seems  to  connect  Busycon  with 
Tudicla. 

TuDiCLA,  Bolten. 

Syn. — Spirilla,  Humph.     Pyrella,  Swn. 

Diatr. — 5  sp.  Indian  Ocean,  China,  Australia.  T.  inermis, 
Sowb.  (xlix,  21). 

Shell  fusiform ;  spire  short,  apex  papillary ;  aperture  oval ; 
canal  very  long,  narrow,  straight ;  columella  smooth,  flattened, 
with  a  single  large,  or  three  smaller  transverse  folds  at  the  fore- 
part.    Operculum  fusoid.     Dentition  unknown. 

PAPiLLiNA,  Conrad.  Pj^riform ;  shoulder  angular  and  spinous ; 
beak  long,  with  an  obtuse  fold  on  the  columella ;  three  volutions 
from  the  apex  forming  a  papillated  summit.  F.  papillatus^ 
Conrad  (li,  68).     Eocene ;  Claiborne,  Ala. 

PERissoLAX,  Gabb.  Spire  depressed  ;  body-whorl  patulous  ; 
canal  long ;  columella  without  folds  or  plaits.  Distinguished 
from  Papillina  by  the  want  of  a  columellar  fold,  and  evidently 
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intended  to  be  ranged  in  the  Fusinae,  but  I  think  its  general 
appearance  decidedly  that  of  Basycon  or  Tudicla.  Cretaceous 
to  Eocene.  P.  6r«mVo«^W«,  Gabb  (li,59).  Cretaceous;  California. 
LEViFusus,  Conrad,  is  generally  considered  synonymous  with 
Perissolax.  It  is  an  uncharacterized  Eocene  form.  P.  trabeatus, 
Conr.     Eocene;  Alabama. 

PusispiRA,  Hall. 

Disir. — F.  ventricom^  Hall  (li,  50 ).  Trenton  Limestone,  near 
Green  Bay.  So  far  as  known,  this  palaeozoic  genus  is  confined  to 
the  Quebec,  Trenton. and  Hudson  River  groups. 

Shell  fusiform,  imperforate,  spire  more  or  less  elevated,  with 
rounded  volutions ;  aperture  elongate,  oval  or  elliptical,  produced 
below,  forming  a  subrimate  canal ;  columella  slightly  twisted, 
without  folds,  peristome  sharp.     Surface  smooth. 

Closterisous,  Meek. 

Distr, — G.  tenuilineatus,  Meek  (li,  61).  Cretaceous ;  Cheyenne 
Riv.,  Dakotah. 

Shell  thin,  fusifoim ;  spire  slender,  longer  than  aperture  and 
canal;  surface  smooth  or  minutely  striate;  aperture  rhombic, 
outer  Up  broadly  retreating  above  the  middle,  thin,  ezoepting  at 
irregular  intervals,  where  it  became  thickened  and  denticulate 
within,  so  as  to  leave  internal  varices  behind  as  the  shell  advanced 
in  growth ;  inner  lip  very  thin,  or  wanting ;  columella  smooth  (?). 

Pal^atractus,  Gabb. 

Distr, —  P.  crassuSj  Gabb  (li,  52).     Cretaceous;  California. 

Pyriform,  thick ;  spire  low  ;  columella  slightly  twisted  ;  outer 
lip  simple,  inner  lip  incrusted.  Surface  heavily  ribbed  or  can- 
cellate. 

Ptrifusus,  Conrad. 

Distr. — P.  subdensatus, Conr,  (li,53).  Cretaceous;  Mississippi. 

Pyriform ;  columella  broad,  thick,  flattened ;  body-volution 
transversely  oval,  compressed  dorso-ventrally. 

NBPT0NELLA,  Mcck.  Body-volution  rounded ;  columella  not 
flattened ;  spire  more  elevated ;  outer  lip  broadly  sinuous  above 
the  middle.  P.  Newberryi,  Meek  and  Hayden  (li,  54).  Creta- 
ceous ;  Dakotah. 

Hbroorhyncus,  Conrad. 

Distr. — H.  Tippana^  Conr.  (li,  55).     Cretaceous ;  Mississippi. 

Shell  fusiform;  spire  prominent,  scalariform,  longitudinally 
ribbed  and  tuberculated,  or  with  tubercles  only ;  top  depressed 
above  the  angle  or  shoulder  of  the  last  whorl,  which  depression 
becomes  angular  at  the  aperture,  emarginating  the  upper  part  of 
the  labrum ;  last  whorl  broad  and  rather  abruptly  rounded  at 
base ;  beak  abruptly  recurved  and  produced. 
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LiBOFUSus,  Conr. 

Distr, — L,  thoracieu8,  Conr.  ==  ducussatus^  Lea  (li,  66).  Eocene ; 
Alabama. 

Oenus  not  characterized. 

Strepsidura,  Swainson. 

Distr,. — S.  costata^  Swainson  ^  Fusus  Jiculneus,  Lam.  (li,  5*1). 

Widely  fusiform ;  basal  portion  of  the  pillar  turned  outwardly, 
with  a  sharp  fold  at  the  base  of  the  aperture ;  shell  costate  and 
Bubcarinate,  body-whorl  ventricose. 

ToRTiFUSUS,  Conrad. 

8yn. — ^Meganema,  Conr. 

Distr. —  T,  curvirostra,  Conr.  (li,  60).     Miocene;  N.  Carolina. 

Differs  from  Busycon  in  being  without  a  trace  of  tubercles  or 
spines,  and  in  having  prominent  regular  ribs ;  the  whorls  are 
flattened  on  top,  and  slightly  canaliculated. 

Pyropsis,  Conrad. 

Distr, — P.  perlata,  Conr.  (li,  61).  Cretaceous;  Tippah  Co., 
-Miss. 

Spire  very  short,  apex  not  papillated ;  labrum  without  striae 
within,  thick ;  columella  without  a  fold. 

Clavifusus,  Conrad. 

Distr, — G,  CoopeW,  Conrad  (li,  62).     Eocene;  Alabama. 
The  genus  has  not  been  characterized. 

Subfamily  PIS  ANTING, 

PiSANiA,  Bivona. 

Syn, — Pusio,  Gray. 

Distr, — 20  sp.  West  Indies,  Mediterranean,  Red  Sea,  Philip- 
pines, Australia,  Polynesia.     P.  pusio ^  Linn.  (1,  22). 

Shell  oblong ;  spire  prominent,  whorls  smooth  or  spirally 
striated;  canal  very  short;  outer  lip  thickened  and  crenated. 
Operculum  ovate,  nucleus  apical. 

Between  typical  specimens  of  this  genus  and  of  Euthria  "there 
is  a  distinction  with  a  difference,"  and  therefore  it  may  be  profit- 
able to  retain  both  groups ;  but  there  are  species  in  which  the 
characters  become  so  merged  that  their  generic  classification  is 
merely  arbitrary. 

Euthria,  Gray. 

Syn. — Evame,  H.  and  A.  Adams. 

Distr — 10  sp.    Mediterranean,  Cape,  N.  Zealand,  Cape  Horn, 
Chili,  California,  Alaska,  Japan.     F,  cornea^  Linn.  (1,  23). 
Shell  fusiform,  smooth;  aperture  oval,  produced  anteriorly 
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into  a  long  recurved  canal ;  •  inner  lip  simple :  outer  lip  posto- 
riorly  smuated,  striate  within.   Operculum  oyate,  nucleus  a^pical. 

MsTULiL,  H.  and  A.  Adams. 

Bistr. — 4  sp.  N.  Zealand,  Japan.  M,  clathrata^  Ads.  and 
Rve.  (1,  24). 

Shell  elongately  fusiform,  finely  cancellated ;  spire  elevated, 
acute ;  aperture  narrow ;  inner  lip  distinct,  smooth ;  outer  lip 
thickened  externally,  crenulated  within,  emarginate  posteriorly. 
Operculum  unknown. 

Cantharub,  Bolten. 

Syn, — Pollia,  Gray.     Tritonidea,  Swn. 

Distr, — 55  sp.  All  tropical  and  subtropical  seas.  G.  Tran- 
quebaricus,  Gmel.  (1,  25).     G.  distortus.  Gray  (1,  26). 

Shell  bucciniforra,  more  or  less  ventricose  in  the  middle, 
narrowed  anteriorly ;  spire  and  aperture  nearly  equal ;  columella 
generally  with  a  few  transverse  ridges ;  outer  lip  internally 
crenated,  and  with  a  superior  siphonal  canal.  Operculum  ovate, 
nucleus  apical. 

Swainson  described  a  group  Tritonidea,  which  Messrs,  H.  and 
A. 'Adams  make  a  subgenus  under  Cantharus,  distinguishing  it 
from  the  typical,  form  by  "Shell  turreted ;  canal  lengthened." 
The  distinction  is  altogether  arbitrary,  as  the  spire  in  the  different 
species  varies  considerably  from  the  typical  species  of  Cantharus 
to  much  higher,  but  with  no  considerable  break  in  the  series, 
whilst  the  canal  can  scarcely  be  called  "  lengthened"  in.  any  of 
them. 

CANTHARULUS,  Meek.  Shell  with  canal  moderately  produced, 
rather  narrow  and  twisted ;  inner  lip  smooth  throughout,  and 
rather  well  developed  ;  columella  arcuate  and  twisted,  so  as  to 
form  an  obtuse,  undefined  prominence  below ;  outer  lip  slightly 
sinuous  above.  0.  Vaughani,  Meek  and  Hayden  (li,  63).  Cre- 
taceous ;  Upper  Missouri  River. 

Metulella,  Gabb. 

Distr. — M,  fusifqrmis^  Gabb  (li,  64).  Miocene;  San  Do- 
mingo, W.  I. 

Shell  fusifornl,  canal  more  or  less  produced  ;  inner  lip  covered 
with  a  thickened  plate,  continuous  posteriorly  with  the  outer 
lip.  Interior  of  both  inner  and  outer  lips  strongly  denticulated 
or  transversely  striated.  Surface  cancellate  or  costate.  More 
distinctly  fusiform  than  Metula,  the  columella  with  a  row  of 
denticles. 

Agasoma,  Gabb. 

Distr, — A.  sinuatay  Gabb  (li,  65).     Miocene ;  California. 
Subfusiform,  spire  low,  body-whorl  long ;   canal  nxoderately 
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ptoduced  and  slightly  deflected;  aperture  elongate,  labrum 
simple;  labium  inorusted  with  a  thin,  smooth  plate;  suture 
bordered  by  an  elevated  portion  of  the  succeeding  whorl  as  in 
Clavella.  It  diflers  from  Clavella  in  the  very  short  spire  and  in 
the  short  and  slightly  curved  canal. 

Stjbpamily  BUCOININJS, 

BucciNUM,  Linnaeus. 

Utym. — Bucdna,  a  trumpet. 

Syn, — Tritonium,  Pabr.     Halia,  Macgill. 

Distr, — 22  sp.  Arctic  and  boreal  seas ;  low  water  to  100  fath- 
oms.    jB.  uvdatum,  Linn.  (1,  21,  28). 

Shell  ovate  or  oblong,  covered  with  a  homy  epidermis  ;  spire 
elevated,  apex  acute  ;  aperture  large,  oval,  emarginate  in  front ; 
canal  wide,  very  short,  or  a  mere  oblique  truncation  of  the  base 
of  the  aperture ;  columella  smooth ;  inner  lip  expanded ;  outer 
lip  usually  thin,  smooth  internally.  Operculum  ovate,  nucleus 
small  near  the  outer  front  edge. 

The  group  of  shells  to  which  the  generic  name  Buccinum  was 
originally  applied,  a  century  ago,  by  Linnaeus,  has  been  found  by 
subsequent  investigation  to  contain  many  heterogeneous  forms, 
and  has  consequently  been  greatly  subdivided.  The  name  has 
been  retained  for  the  genus  typified  by  Buccinum  undatum ,  by 
common  consent,  and,  I  believe,  in  accordance  with  the  best  rules 
of  nomenclature.  It  is  true  that  Linnaeus'  first  species — ^that 
which  is  to  be  selected,  as  in  cases  where  no  type  is  distinctly 
specified — ^is  a  Dolium.  But  in  the  case  of  Linnaeus'  genera,  he 
must  be  considered  to  have  indirectly  specified  the  type,  as  he 
has  expressly  stated  that,  in  his  view,  where  it  becomes  necessary 
to  divide  a  group,  formerly  supposed  to  be  one  genus,  the 
original  name  must  be  retained  for  the  subdivision  containing 
the  most  common  species;  in  other  words,  that  the  most  common 
species  must  be  considered  as  the  type  of  its  genus.  And  he 
must  therefore  have  regarded  the  B,  wnda^wm,  the  most  common 
of  all  his  Buccinums,  as  the  type  of  the  genus. 

The  Scandinavian  naturalists  have  generally  retained  the  name 
Tritonium  of  Miiller  for  this  genus,  but  Linnaeus'  name  has  pri- 
ority by  many  years  Tritonium,  as  proposed,  and  as  frequently 
used  since,  would  include  both  the  Murex  and  the  Buccinum  of 
Linnaeus. 

The  geniis  Buccinum  is  restricted  geographically  to  the  tem- 
perate and  frigid  seas  of  the  northern  hemisphere.  Geologically, 
the  history  of  the  genus  commences  in  the  Pliocene  formation. 
They  are  found  in  the  European  tertiary  deposits  of  that  age, 
even  as  far  south  as  the  shores  of  the  Mediterranean.  They 
become  very  numerous  in  the   Pleistocene  deposits,  both  of 
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Europe  and  North  America?,  but  reach  their  maximum  develops 
ment  in  the  existing  seas. 

The  shells  of  the  genus  Buccinum  are  peculiarly  liable  to 
variation  in  form  and  sculpture,  and  to  obsolescence  or  erosion 
of  the  surface  markings.  This  variability,  an  ordinary  charac- 
teristic of  Arctic  shells,  renders  the  discrimination  of  species 
extremely  difficult. 

B,  undatum  (1,  2T,  28)  is  common  to  the  shores  of  the  northern 
part  of  the  United  States  and  Europe.  Mr.  G  wyn  Jeffreys  writes 
about  it  as  follows  : 

.  ^^  American  specimens  of  the  common  sort  are  smaller  than 
European ;  and  Stimpson  endeavors  to  show  that  they  belong  to 
a  distinct  species,  because  of  ^2i  fades  difficult  to  describe.'  If 
the  supposed  difference  cannot  be  defined  by  any  words  or  delinea- 
tion, and  the  only  substitute  offered  is  the  nearly  exploded  idea 
of  representation  of  species,  it  is  a  pity  that  naturalists  should 
be  so  unnecessarily  perplexed. 

^^In  Scotland  and  Shetland  this  common  shell-fish  is  called 
'Buckie,'  in  the  Isle  of  Man  (according  to  Forbes)  *mutlag,'  in 
Holland  *wulk' (Born),  in  France  ' bouche-aurore '  (Lamarck), 
at  Brest  'grosse  bigorne,'  and  at  Rochelle  'burgau  morchon ' 
(De  Montfort),  and  in  La  Manche  'ran'  (De  Gerville).  The 
common  generic  name  in  English  is  'whelk.'  The  animal  emits 
a  thin  and  copious  slime.  From  its  size  and  toughness  it  makes 
a  good  subject  for  anatomical  demonstration — although  Cuvier 
has  left  very  little  to  be  known  about  that  part  of  its  history. 
It  burrows  in  the  sand  like  Natica  catena  ;  and  its  foot  is  simi- 
larly traversed  by  numerous  canals^  which  admit  of  its  being 
distended  by  water ;  this  enters  by  an  orifice  at  the  upper  comer 
of  the  mouth  of  the  shell,  and  finds  its  way,  through  the  abdom- 
inal cavity,  into  the  vascular  system  of  the  foot.  When  it  burrows, 
the  end  of  the  pallial  tube  or  siphon  is  either  exposed  or  but 
slightly  covered  by  the  sand,  so  as  to  supply  the  gills  with  water 
or  air  as  the  case  may  require.  Beudant's  experiments  show 
that  it  cannot  live  in  fresh  water.  The  formation  of  two  opercula 
by  the  same  individual  appears  to  be  congenital,  and  not  owing 
to  an  injury  of  the  opercular  lobe,  which  would  cause  an  aborted 
or  defective  growth  ;  for  in  some  of  these  monstrous  specimens 
the  twin  opercula  are  so  large  that  they  are  doubled  or  folded 
inwards,  side  by  side,  in  order  to  fit  the  mouth  of  the  shell. 
This  moUusk  is  very  voracious,  and  is  often  caught  on  the  fisher- 
men's hooks.  Orsted  tells  us,  in  his  interesting  treatise, 'De 
regionibus  marinis,'  that  great  numbers  of  B.  undatum  and 
Fusus  antiquus  are  collected  in  the  Cattegat  for  fish-bait,  by 
putting  a  dead  cod  into  a  wicker  basket  and  letting  it  down  on 
a  muddy  bottom ;  it  is  soon  taken  up  half-filled  with  whelks.  The 
same  method  is  adopted  for  their  capture  on  the  English  and  Irish 
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coasts.  The  whelk  affords  an  illustration  of  the  lex  talionis ;  fishes 
in  their  turn  devour  it  with  equal  greediness.  I  have  seen 
between  thirty  and  forty  shells  of  B.  wndatum  extracted  from  the 
stomach  of  a  single  cod.  After  the .  shell  has  been  cleared  out 
and  ejected  by  the  fish,  it  makes  a  convenient  habitation  for  the 
hermit-crab.  Other  nations  have  not  quite  so  great  a  fancy  as 
ours  for  eating  the  whelk  ;  perhaps  it  is  an  indigenous  taste ;  for 
when  the  Romans  were  in  this  country,  they  seem  to  have 
acquired  it — being  one  which  they  could  not  gratify  in  Italy. 
Shells  of  B.  undatum^  mixed  with  those  of  the  oyster,  have  been 
noticed  among  the  ruins  of  a  Roman  station  at  Richborough. 
At  the  enthronization  feast  of  William  Warham,  Archbishop  of 
Canterburj'^,  on  the  9th  of  March,  1504,  there  were  provided 
*8000  whelks  at  5s.  per  1000.'  In  the  shell-fish  market  at  Billings- 
gate the  present  species  goes  by  the  name  of  the  '  white '  or 
*  common '  whelk,  in  contradistinction  to  Fusus  aniiquus,  which 
is  there  called  the  *  red '  or  *  almond '  whelk.  My  obliging 
informant,  Mr.  Baxter,  says,  *  Wilks  must  be  sold  the  same  day 
w,e  receive  them  at  market  in  the  summer,  being  the  day  after 
they  are  caught ;  if  the  supply  is  greater  than  the  demand,  we 
boil  them,  and  they  keep  good  for  several  days.'  Evidence  was 
given  before  a  select  committee  of  the  House  of  Commons  in 
the  session  of  1866,  on  the  'Whitstable  oyster-fishery  extension 
Bill,'  that  the  whelk-fishery  on  a  sandy  flat  in  that  bay  yielded 
£12,000  a  year — part  of  the  produce  being  disposed  of  in  the 
London  market  for  food,  and  the  rest  sent  to  the  cod-fishing 
banks  for  bait.  They  are  seldom  eaten  in  the  northera  part  of 
our  Isles.  At  Dieppe  and  Nantes  they  may  occasionally  be 
seen  exposed  for  sale  in  the  fish-markets.  The  embryology  of 
B.  undatum  has  been  investigated  by  Baster  and  many  other 
writers.  Its  curious  spawn-cells  are  figured  in  Ellis's  Corallines 
as  ^Aloyonium  seu  Vesicularia  marina  of  Bauhin ;'  they  are 
also  called  'Sea  wash-baUs,'  because  of  their  being  used  instead 
of  soap  by  sailors  to  wash  their  hands  (xvii,  4).  Dr.  Johnston 
compares  this  vesicular  mass  to  the  nest  of  the  bumble-bee.  It 
is  composed  of  numerous  cartilaginous  pouches,  of  the  shape 
and  size  of  a  large  split  pea,  piled  irregularlj'^  one  upon  another, 
and  attached  by  their  edges  at  the  base.  Cailliaud  counted  544 
of  these  cells  in  one  of  the  spawn-masses.  Each  cell  contains 
at  first  several  hundred  eggs,  which  are  afterwards  so  greatly 
reduced  in  number  that  only  trom  fifteen  to  thirty  fry  come  to 
maturity.  The  process  by  which  this  reduction  takes  place  has 
been  disputed  by  Scandinavian  and  English  physiologists,  not 
less  as  to  Buccinum  than  with  respect  to  Purpura.  Koren  and 
Danielssen  state  that  the  eggs  are  first  spherical,  that  they  after- 
wards separate  into  distinct  portions,  and  then  amalgamate  or 
agglomerate  and  assume  a  different  shape.    Sir  John  Lubbock, 
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on  the  oontmry,  ascertained  that  the  more  advanced  embryos 
swallow,  the  other  yelks  whole,  and  in  such  quantities  as  to 
become  greatly  distended ;  his  paper  in  the '  Report  of  the  British 
Association '  for  1860  contains  a  representation  of  '  a  young 
embryo  in  the  act  of  swallowing  an  egg.^  Before  the  fry  leaves 
its  cell,  it  is  furnished  with  two  rounded  and  ciliated  lobes  in 
front,  a  proboscis,  eyes,  foot,  gills,  heart,  otolites  or  ear-stones, 
and  other  organs,  besides  a  perfectly  formed  shell  of  two  whorls 
and  an  operculum.  The  spawning  season  takes  place  according 
to  the  latitude  and  climate,  between  October  and  May ;  about 
two  months  are  required  for  the  development  of  the  fry.  The 
shells  vary  exceedingly  in  thickness ;  some  are  solid  and  coarsely 
ribbed;  others  are  thin,  and  their  sculpture  is  very  delicate. 
Sometimes  the  top  of  the  shell  is  broken  off,  and  the  opening  is 
closed  by  a  plug.  In  young  specimens  the  nucleus  of  the  oper- 
culum is  more  central  than  in  the  adult,  the  lateral  extension  of 
growth  being  inwards  or  towards  the  pillar." 

The  egg-cases  of  B.  Humphrey sianurd  are  separate  and  hemi- 
spherical, on  which  account  Dr.  Jeffreys  has  proposed  to  separate 
that  species  under  .the  generic  name  Mada,  its  surface  being 
glabrous. 

BucciNOPSis,  Jeffreys. 

gyn.— Liomesus,  Stimpson. 

Distr. — 3  sp.  Northern  Europe,  Siberia,  Alaska.  B,  Dalei, 
Sowb.  (1,  29).      < 

Shell  bucciniform,  smooth  or  spirally  striulate,  last  whorl 
inflated;  aperture  obliquely  truncate  below.  Operculum  small, 
subtriangular,  nucleus  apical. 

Dr.  Jeffreys,  who  places  his  genus  in  the  family  Murioid«B, 
remarks  that  *'  the  principal  difference  between  this  genus  and 
Buceinum  consists  in  the  operculum,  the  nucleus  of  which  is  in 
Buccinopsis  terminal,  at  the  inner  base  of  the  mouth,  the  increase 
taking  place  by  semielliptical  layers ;  while  in  the  other  genus  it 
is  placed  within  the  edge,  at  the  outer  side  of  the  mouth,  the 
increase  taking  place  by  concentric  laj'^ers.  The  egg-cases  of 
Buccinopsis  are  separate,  and  shaped  like  a  well-fllled  leather 
purse,  the  opening  for  the  egress  of  the  fry  being  at  the  top  and 
very  wide." 

Neobucoinum,  E.  a.  Smith. 

Distr, — The  preceding  genera,  Buceinum  and  Buccinopsis,  are 
inhabitants  of  the  Arctic  sea ;  this,  of  the  Antarctic  waters.  N, 
Eatoni,  E.  A.  Smith  (1, 30,  31). 

Shell  bucciniform,  smooth,  thin ;  aperture  obliquely,  widely 
notched  below.  Operculum  subspiral.  Dentition  resembling  that 
of  Neptunea. 

Mr.  Smith  founds  his  genus  principally  upon  the  paucispiral 
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operculum,  but  the  figure  given  by  him  shows  an  operculum 
which  is  no  more  curved  than  occurs  sometimes  in  the  genus 
Sipho,for  example.  This,  with  the  dentition,  indicates  relation- 
ship with  Neptunea,  but  the  absence  of  a  canal  in  the  shell,  on  the 
other  hand,  relates  it  to  Buccinum. 

VoLUTHARPA,  Fischer. 

Distr, — 7  sp.    Japan,  Siberia,  Sitka.    F.  Perryi,  Jay  (1,  32). 

Shell  ventricosfe,  thin ;  spire  short,  body-whorl  and  aperture 
very  large.  Operculum  usually  wanting ;  when  present,  at  first 
with  apical  nucleus,  afterwards  becoming  annular. 

This  little  group  of  moUusks  is  confined  in  distribution  to  the 
North  Pacific  Ocean,  its  metropolis  being  Japan.  Three  of  the 
species  were  originally  described  as  BuUia,  from  which  genus  it 
differs  in  its  simple  foot  and  in  possessing  eyes  as  well  as  in 
dentition.  The  form  and  porcellanous  texture  of  the  shell  are 
like  BuUia,  and  serve  to  separate  it  from  Buccinum.  Mr. 
Arthur  Adams  says  that  the  animal  is  like  Buccinum,  of  a  white 
color  sparsely  sprinkled  with  black  on  the  head,  foot  and 
siphon ;  the  tentacles  are  broad,  close  together  at  the  base,  and 
rather  short,  with  the  eyes  on  the  outer  side,  near  the  middle ; 
the  siphon  is  thick  and  short,  and  the  foot  is  fieshy  and  simple 
behind. 

"  The  ova-capsules  of  Yolutharpa  are  not  at  all  like  those  of 
Buccinum,  but  rather  like  those  of  Fulgur,  though  smaller,  con- 
sisting of  disk-like  capsules,  united  by  one  edge  to  a  ribbon  or 
stalk.  They  contain  from  eight  to  twelve  embryos,  which  attain 
the  length  of  one-half  inch,  and  a  shell  of  two  whorls,  which, 
except  in  the  absence  of  epidermis,  essentially  resembles  the 
adult.  The  first  whorl,  however,  is  whitish  and  ailiorphous,  and 
very  fragile  ;  it  is  large  for  the  size  of  the  embryo,  and  is  invari- 
ably lost  in  shells  which  have  attained  maturity.  The  remainder 
of  the  embryonic  shell  is  translucent  purplish  red,  or  wine-color, 
with  revolving  lines.  I  found  the  embryos  on  the  point  of 
escaping  from  the  ova-capsules  in  September.  The  disks  of  the 
capsules  are  three-quarters  of  an  inch  in  diameter  and  two-tenths 
of  an  inch  thick,  with  the  edges  perpendicular  to  the  top  and 
bottom,  and  the  angles  serrate  or  furnished  with  slight  coriaceous 
projecting  points," — Ball. 

Chlanidota,  Martens. 

Distr. —  G,  vestita^  Martens  (1,  33).     Kerguelen's  Island. 

Shell  subglobose,  thi»,  spirally  costate.  Operculum  with  apical 
nucleus.  Dentition  :  middle  plate  with  five  teeth,  the  outer  ones 
much  smaller,  laterals  with  three  teeth,  the  middle  one  smallest, 
the  outer  one  somewhat  smaller  than  the  inner. 
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GoMiNELLA,  Gray. 

Distr. — 20  sp.  Cape,  N.  Zealand,  Australia.  G.  limbosa^ 
Lam.,  var.  (1,  34).  * 

Shell  bucclniform,  marked  or  spotted,  covered  with  an  epi- 
dermis ;  spire  short,  acute,  last  whorl  large,  ventricose,  with  a 
posterior  depressed  groove  at  the  suture,  producing  a  contraction 
at  the  hind-part  of  the  outer  lip.   Operculum  with  apical  nucleus. 

H.  and  A.  Adams  ( Genera^  ii,  615)  make  Adamsia,  Dunker,  a 
subgenus  of  Cominella ;  the  operculum  and  facies  of  the  type 
show  it,  however,  to  =  Urosalpinx. 

JOSEPHA,  Tenison-Woods.  Founded  upon  the  C.  Tasmanica, 
which  differs  from  Cominella  in  possessing  a  plait  upon  the 
columella. 

Clea,  a.  Adams. 

Dtstr. — 11  sp.  Fresh  water.  Borneo,  Java,  Siam,  Cambodia. 
C.  nigricans,  A.  Ad.  (1,  35). 

Shell  turbinate,  covered  by  an  epidermis,  aperture  ovately 
acute,  truncate  at  base  and  profoundly  sinuate,  dextral  margin 
regularly  arcuate,  parietal  callus  none  or  thin.  Operculum  sub- 
trigonal,  with  apical  nucleus. 

First  proposed  as  a  genus  of  the  family  Melanidse,  which  the 
shell  resembles  in  its  form,  epidermis  and  habitat  in  fresh  waters, 
especially  reminding  one  of  the  genus  Hemisinus.  The  oper- 
culum with  its  apical  nucleus,  no  less  than  the  lingual  dentition, 
whereof  the  formula  is  1*1*1  in  Clea,  instead  of  3*1*3  as  in  Melania, 
induced  Brot  to  remove  the  species  to  Buccinidae ;  and  the  form 
and  sculpture  of  the  shell  do  not  contravene  such  a  disposition 
of  Clea,  its  fluviatile  distribution  being  really  the  strongest 
argument  for  considering  it  a  Melania. 

CANIDEA,  H.  Adams.  Shell  small,  fusiform  or  turbinate,  covered 
with  an  epidermis ;  spire  longer  than  the  aperture,  apex  eroded  ; 
whorls  slightly  convex,  plicate ;  aperture  elongately  ovate,  emar- 
ginated  in  front ;  columella  truncate ;  lip  simple,  sinuated  in 
front.  Operculum  small,  unguiculate ;  nucleus  apical.  Living 
in  fresh  water.  C.  Helena,  Meder  (1,  36).  C,  Camhodiensis, 
Rve.  (1,  3t). 

Eeipaohya,  Gabb. 

Distr. — E.  perforata,  Gabb  (li,  66).     Cretaceous  ;  California. 

Shell  short,  robust,  subovate  to  subfusiform,  spire  moderately 
elevated.  Aperture  broad,  terminating  in  advance  in  a  very  short 
canal  or  a  mere  notch ;  outer  lip  simple ;  inner  lip  more  or  less 
heavily  incrusted.  Surface  marked  by  longitudinal  ribs  and 
revolving  lines. 

PsEUDOBUCCiNUM,  Meek  and  Hayden. 

Distr. — P.  Nebrascense,  M.  and  H.  (li,  67).  Cretaceous; 
Moreau  R. 
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Shell  oval,  thin,  ventricose ;  spire  very  short ;  body-volution 
large,  not  produced  below ;  aperture  large,  terminating  below  in 
a  rounded  sinus#;  outer  lip  thin  and  simple  ;  inner  lip  very  thin, 
smooth,  and  olosely  and  very  broadly  folded  upon  the  imper- 
forate umbilical  region  and  body-volution  above,  so  as  to  form, 
with  a  low  revolving  umbilical  ridge,  a  kind  of  profoundly  arcu- 
ate, strongly  spiral,  false  columella ;  surface  with  more  or  less 
distinct  revolving  lines  and  furrows. 

Meek  is  inclined  to  believe  that  Bullia  ampullacea  is  a  living 
example  of  his  genus ;  if  so,  Volutharpa,  Fischer,  will  have  pri- 
ority over  Pseudobuccinum. 

Odontobasis,  Meek. 

Distr, — 0.  "uen^rtcosa,  Meek  (li,  68).     Cretaceous;  Dakotah. 

Shell  buccinoid-fusiform ;  spire  more  or  less  produced ;  body- 
volution  ventricose,  and  separated  below  from  the  short  narrow 
beak,  by  a  sharply-defined,  narrow,  revolving  sulcus,  that  termi- 
nates below  at  the  connection  of  the  outer  lip  with  the  canal,  in 
a  small  tooth-like  projection;  outer  lip  thin,  smooth  within,  and 
nearly  straight  in  outline;  inner  lip  not  thickened,  but  well- 
defined  ;  columella  a  little  twisted,  slightly  flattened,  and  bearing 
two  oblique  plaits  below,  the  lower  one  of  which  is  formed  by 
the  raised  lower  edge  of  the  obliquely  truncated  columella,  and 
the  other,  which  is  very  obscure,  or  perhaps  sometimes  obsolete, 
placed  a  little  above  the  same ;  surface  ornamented  by  vertical 
folds  and  revolving  lines  and  furrows. 

This  genus,  referred  doubtfully  to  the  Buccinidse  by  Meek, 
seems  to  unite  characters  of  several  different  groups ;  the  shell 
is  Buccinoid  in  form  and  sculpture,  but  the  fold  and  tooth 
remind  one  of  Fasciolarise,  whilst  the  truncate  columella  recalls 
the  Nassse. 

EcTRAOHELiZA,  Qabb. 

Distr. — U.  truncata,  Gabb  (li,  69)*  Miocene ;  San  Domingo, 
W.I. 

Shell  acuminately  oblong,  spire  elevated,  (always  truncated 
in  the  only  species  known).  Surface  compressed  near.the  suture* 
Inner  lip  incrusted ;  columella  sinuous,  short ;  outer  lip  produced 
in  a(^vance. 

This  genus  seems  to  be  allied  in  many  of  its  characters  to 
Cominella  and  Truncaria.  Like  them,  it  is  compressed  adjoining 
the  suture.  It  shows  no  trace  of  umbilicus,  as  seen  in  most  of 
the  Buccinidae,  but  its  most  distinctive  character  is  in  its  obliquely 
I  subtruncated  columella,  which  does  not  reach  to  the  anterior  end 

^  of  the  shell. 

\  Brachysphingus,  Gabb. 

!  Distr, — B.  liratus,  Gabb  (li,  70).     Cretaceous ;  California. 

1  ■  ■ '     ' 
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Shell  bucciniforiBL,  short,  robust,  thick ;  spire  low ;  aperture 
large,  notched  anteriorly ;  outer  lip  simple ;  inner  lip  incrusted 
with  a  smooth  callus ;  surface  longitudinally  ribbed  or  striate. 
Allied  probably  to  Cominella  or  Yolutharpa, 

Lacinia,  Conrad. 

Distr. — L,  alveata,  Conr.  =  Pyrula  Smithiiy  Lea  (li,  71). 
Eocene ;  Ala. 

Globose ;  pillar  lip  widely  reflected,  with  a  heavy  posterior 
callus ;  basal  emargination  profound ;  base  dilated ;  aperture  with 
a  posterior  channel ;  outer  lip  simple. 

This  does  not  differ  very  much  from  the  recent  Gominella 
maculatay  Marty n. 

Haydenia,  Gabb. 

Dedicated  to  Dr.  F.  V.  Hayden,  U.  S.  Geologist. 

Biatr — H,  impressay  Gabb  (li,  72).     Cretaceous ;  California. 

Shell  massive,  allied,  in  general  form,  to  Oliva,  spite  low. 
Outer  iip  simple,  not  thickened  nor  crenulate ;  inner  lip  inerustecl, 
callus  marked  posteriorly,  without  teeth  oi:  folds ;  canal  slightly 
recurved ;  anterior  extremity  of  the  mouth  notched,  and  a  small 
sinus  at  the  posterior  extremity  of  the  aperture,  where  the  outer 
lip  unites  with  the  body-whorl.  Surface  ornamented  as  in  some 
of  the  Bucclnidse.  This  curious  form  is  probably  a  link  between 
Buccinum  and  Volutharpa. 

Subfamily  JEBUBNJNuE. 

Eburna,  Lam.  ^ 

Etym, — Ehur^  ivory. 

Syn, — Latrunculus,  Gray.     Babylpnia,  Schliit. 

Distr,- — 14  Sp.  Red  Sea,  India,  Cape,  Japan,  China,  Australia. 
E,  spiratay  Lam.  (1,  38,  39). 

Shell  ovate-oblong,  thick,  porcellanous,  under  a  thin  epidermis; 
deeply  umbilicated ;  spire  acuminated,  whorls  more  or  less  convex, 
suture  more  or  less  channeled ;  aperture  oval ;  columella  arcuated, 
posteriorly  callous ;  inner  lip  spreading,  often  covering  the  umbil- 
icus in  the  adult;  outer  lip  simple,  acute.  Operculum  with  apical 
nucleus. 

The  Eburnse  comprise  a  small,  very  well  defined  group  of  about 
a  dozen  species,  the  generic  character  being  unmistakable  in  all 
of  them.  The  whorls  have  more  or  less  shoulder ;  those  of  E. 
Zeylandica,  showing  the  least,  being  a  mere  slight  flattening  of 
the  contour  next  below  the  sutures,  whilst  in  E.  spirata  there  is 
a  regular  channel  out  of  which  arises  the  preceding  whorl.  The 
species  are  ail  largely  umbilicate,  but  in  some  of  them  the  umbil- 
icus is  covered  or  filled,  more  or  less  completely,  by  the  callous 
inner  lip ;  the  umbilical  region  is  defined  by  a  strong  rib.   A  thin, 
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dark  brown  epidermis,  sometimes  translucent,  covers  the  living 
shell,  bat  cabinet  specimens  are  usually  denuded  of  this,  exhib- 
iting upon  an  ivory-white  surface,  spots  and  maculations  of 
orange-red.  The  aperture  is  usually  white,  sometimes  tinged 
with  violet  upon  the  columella.  This  pattern  of  coloring  is  most 
uniform  throughout  the  genus ;  but  the  species  are  distinguished 
by  modifications  of  the  arrangement  of  the  color-spots,  as  well 
as  by  the  differences  of  shoulder  and  umbilicus.  None  of  the 
species  are  strictly  banded,  although  in  some  the  coloring  coal- 
esces into  irregular  revolving  masses.  The  coloring  reminds 
one  strongly  of  Phasianella,  whilst  the  shell,  except  for  the  want 
of  its  characteristic  groove  and  tooth,  recalls  the  genus  Pseudo- 
liva — one  of  the  species  of  which  was  formerly  erroneously 
referred  to  this  group.  The  surface  of  the  shell  is  invariably 
smooth,  devoid  of  the  sculpture  of  ribs,  strise,  tuberculations, 
etc.  The  operculum  is  ample,  filling  the  aperture.  The  Bbumae 
are  natives  of  the  tropical  seas  of  the  Eastern  hemisphere. 

ZBMiBA,  H.  and  A.  Adams,  Umbilicus  moderate;  outer  lip 
with  a  tooth  near  the  fore-part.  The  revolving  channel  near  the 
base  of  the  shell,  ending  in  a  tooth-like  projection  on  the  outer 
lip,  has  induced  Sowerby  to  class  this  species  in  the  genus 
Pseudoliva ;  it  seems  nearly  related  to  Eburna,  however.  E. 
AuHtralis^  Sowb.  (1,  40). 

Macron,  H.  and  A.  Adams. 

Distr. — 4  sp.  California,  W.  Patagonia.  M,  Kellettii,  A.  Ad. 
(1,  41\ 

Shell  ovate,  solid,  with  a  thick  epidermis ;  spire  elevated ;  colu- 
mella wrinkled,  with  a  callosity  at  the  upper  part ;  outer  lip  thin, 
with  a  small  tooth  anteriorly.  Operculum  ovate,  with  apical 
nucleus. 

This  was  originally  described  as  a  subgenus  of  Pseudoliva, 
which  it  resembles  in  having  an  inferior  revolving  groove  termi- 
nating in  a  small  tooth-like  projection  of  the  outer  lip;  the 
operculuin,  however,  is  unguiculate  like  that  of  the  Eburnse, 
whilst  that  of  Pseudoliva  is  purpuroid.  The  more  decided  canal 
and  absence  of  sutural  channel,  and  the  rather  persistent  blackish 
brown  epidermis,  will  distinguish  it  from  the  subgenus  Zemira 
of  Eburna.  Its  locality,  West  Coast  of  America,  is  also  a 
distinctive  character;  Eburna  being  East  Indian,  and  Pseudo- 
liva African  in  distribution. 

Subfamily  FffOTINJE. 

Phos,  Montfort. 
Etym, — Fho8^  light. 
Syn. — Bhinodomus,  Swn.     Strongylocera,  Morch. 
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Distr, — 20  sp.  All  tropical  and  subtropical  seas.  P.  serUi- 
cosus,  Linn.  (1,  42,  43). 

Shell  cancellated,  oblong,  acuminated,  usually  longitudinally   , 
ribbed ;  outer  lip  striated  internally,  with  a  slight  sinus  near  the 
fore-part ;  columella  obliquely  grooved,  or  with  a  single  plait  in 
front.     Operculum  claw-shaped,  nucleus  apical. 

The  animal  of  Phos  has  a  small  head,  with  the  tentacles 
approximating  or  connate  at  their  base,  and  eyes  near  their  tips; 
foot  dilated,  forming  an  auriculate,  shield-like  lobe  in  front,  and 
terminating  behind  in  a  long,  tapering  filament. 

The  species  of  Phos  bear  some  resemblance  to  Nassa,  and 
were  originally  placed  in  the  family  Nassidae ;  from  which,  how- 
ever, they  are  distinguished  by  certain  good  conchological  and 
malacological  characters.  The  turreted  form,  cancellated  sur- 
face and  grooved  interior  of  aperture  are  common  to  Nassa  also, 
but  the  oblique  basal  fold  of  the  columella  is  characteristic  of 
this  genus.  The  animal  differs  from  Buccinum  in  the  foot, 
ending  in  a  filament  behind  :  Nassa  has  a  bifid  posterior  termina- 
tion. 

Nassaria  (Link),  H.  and  A.  Adams. 

Syn, — Hindsia,  Ads. 

Distr, — 10  sp.  Indian  O.,  China,  Japan,  Philippines.  N, 
acuminata^  Rve.  (1,  44). 

Shell  ovately  fusiform ;  spire  acuminated,  whorls  longitudi- 
nally ribbed  and  cancellated ;  aperture  ending  anteriorly  in  a 
long  recurved  canal ;  inner  lip  thin,  circumscribed,  transversely 
corrugately  plicated ;  outer  lip  grooved  internally.  Operculum 
ovate,  nucleus  apical. 

Animal  with  the  tentacles  connate  at  the  base,  with  the  eyes 
near  their  distal  ends ;  foot  anteriorly  produced,  ending  behind 
in  a  simple  tail  without  filament. 

This  gei^us  partakes  of  the  characters  of  several  recogniaed 
forms,  its  animal,  however,  differs  from  that  of  Triton  in  the 
approximated  tentacles,  with  the  eyes  near  their  ends,  i^nd  the 
anteriorly  produced  foot;  from  tlmt  of  Nassa  in  the  tail  not 
being  bifurcated.  In  its  shell  it  may  be  known  from  Phos  by  its 
recurved  canal ;  from  Nassa  by  its  circumscribed  inner  lip  and 
elongated  canal ;  and  from  Triton  by  its  want  of  irregular  varices. 

Cyllene,  Gray. 

Distr, — 10  sp.  Indian  0.,  China,  Philippines^  W.  Africa-  C, 
lyrata^  Lam.  (1,  45,  46). 

Shell  ovate ;  spire  short,  acute,  suture  canaliculated ;  columella 
concave,  smooth  or  finely  grooved ;  outer  lip  with  a  slight  sinus 
at  the  fore-part,  emarginate  posteriorly,  grooved  internally. 
Operculum  with  terminal  nucleus.     Dentition  unknown. 

The  species  of  Cyllene  inhabit  the  intertropical  coasts  of  Africa, 

11 
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the  Malaysian  Archipelago,  etc.  They  live  with  the  Nassas 
along  shore-lines  and  do  not  appear  to  inhabit  great  depths. 
'  The  animal,  which  is  unknown,  is  supposed,  from  the  sutural  slit 
which  characterizes  the  shell,  to  possess  a  mantle  provided  with 
a  prolongation  or  fold  occupying  the  slit,  somewhat  analogous, 
perhaps,  with  that  of  Oliva.  The  operculum  of  0.  lyrata  is 
elongated,  rhomboidal,  with  terminal  nucleus,  externally  con- 
cave, internally  convex. 

CYLLENiNA,  Bcllardi,  188a.  Spire  more  produced,  the  last 
whorl  about  half  the  length  of  the  shell ;  parietal  wall  of  the 
aperture  concave,  without  lip ;  columella  terminating  anteriorly 
in  an  oblique  truncation,  which  is  usually  ridged.  12  sp.  Ter- 
tiary; Northern  Italy.  C  Ancillariaeformis^  Grat.  Appears 
to  connect  Cyllene  with  Nassa. 

BucciTRiTON,  Conrad. 

Syn, — Sagenella,  Conrad. 

Distr, — B.  cancellatum,  Lea  =  mgenum,  Conr.  (li,  73).  Eocene ; 
Alabama. 

Genus  not  characterized.  One  of  the  typical  specimens  of  B. 
sagenum  has  a  single  varix  on  the  back  of  the  body-whorl,  but 
the  other  specimens  are  without  it,  so  that  its  non-absorption 
may  be  regarded  as  accidental.  B.  altum  is  a  different  type  of 
shell  entirely,  and  looks  something  like  a  Truncaria. 

Family  NASSID^. 

Shell  ovate,  spire  usually  elongated,  base  of  aperture  a  notch 
or  short  recurved  canal,  inner  lip  usually  callous.  Operculum 
corneous,  ovate,  nucleus  apical,  margins  plain  or  serrated. 
Animal  having  two  small  processes  or  tails  at  its  posterior 
extremity.  Lingual  teeth  arched,  pectinated;  the  uncini  with 
a  basal  hoin,  and  occasionally  intermediate  serrations.  Dentition 
(X,  13). 

Many  fossil  species  are  known,  commencing  with  the  Eocene. 

NoBO^iA,  Gray. 

DMr. — 3  sp.  Panama,  Philippines.  N»  serrata,  Dufresne 
(lii,  14), 

Shell  elongated,  turreted,  polished ;  spire  elevated,  acuminated, 
wliorls  depressed  and  sloping  at  their  upper  part;  aperture 
shorter  than  the  spire ;  outer  lip  with  the  margin  serrated. 
Dentition  unknown. 

This  genus  is  in  its  general  aspect  much  closer  to  Pusionella 
in  the  family  Terebridae  than  to  the  genera  with  which  it  is  here 
(and  has  been  heretofore)  associated ;  the  variceal  thickening 
at  or  n«ar  the  outer  lip  is,  however;  a  feature  which  does  not 


NA8SID^.  155 

obtain  in  the  Terebridae.  Pusionella,  moreover,  has  a  concentric 
operculum,  with  its  nucleus  near  the  middle  of  the  inner  margin. 
Perhaps  the  figured  •  operculum  of  Northla  is  abnormal ;  it  has 
that  appearance^  I  think  that  if  these  shells  had  not  been 
assigned  to  the  Nassid®  or  to  any  other  family,  I  would  have 
placed  them  in  Terebridae ;  as  it  is,  I  prefer  to  allow  them  to 
remain  here^  rather  than  possibly  complicate  the  subject  by 
changing  their  position* 

Truncaria,  Ads.  and  Beeve. 

Distr, — 6  sp.  Philippines,  Panama,  L.  California.  T.  modeata 
Powis  (lii,  T5j. 

Shell  acuininately  oblong,  thick ;  suture  of  the  spire  channeled ; 
aperture  anteriorly  dilated,  posteriorly  subemarginated ;  columella 
arcuated,  abruptly  truncated  in  front,  with  a  single  anterior  fold. 
Dentition  unknown. 

BuLLiA,  Gray. 

Distr. — 2b  sp.  S.  Africa,  Indian  Ocean,  E.  and  W.  Coast  of 
S.  America,  Taheiti.     B.  callomy  Gray  (lii,  79). 

Animal  without  eyes ;  tentacles  long  and  slender.  Foot  enor- 
mously expanded,  and  bifid  behind  in  the  typical  species. 
Operculum  pointed,  nudeiis  apical. 

Shell  ovate  or  turreted ;  spire  more  or  less  acuminated,  sutures 
enameled ;  inner  lip  excavated  in  the  middle,  callous  posteriorly; 
aperture  oval,  moderate. 

BuUia  (restricted)  h&s  a  raised  band  of  enamel  round  the 
sutures  of  the  whorls,  as  in  Ancillaria.  The  animal  has  the 
faculty,  according  to  M.  Quoy,  of  absorbing,  through  the  pores 
of  its  foot,  a  great  quantity  of  water,  which  it  ejects,  when  dis- 
turbed, in  various  directions ;  it  is  caught  by  baiting  lines  with 
bits  of  flesh.  The  genus  is  Oriental,  mostly  S.  African  in  distri- 
bution, and  reminds  one  of  the  Arctic  genus  Yolutharpa. 

In  Woodward's  "  Mtcnual  of  the  MoUusoa,"  Bullia  is  errone- 
ously made  a  synonym  of  Anaulax,  Rolssy,  a  fossil  form  of 
AneUlarla. 

BuociNANOPS,  d'Orb*  Shell  with  the  whorls  somewhat  angu- 
lated,  and  with  a  rounded  or  nodulous  band  next  the  sntures. 
Embraces  three  species  from  the  southern  parts  of  the  Coast  of 
South  America.  They  are  of  rude  growth,  usually  with  a  flat- 
tened shoulder  below  the  sutures.    B.  tmnulata^  Lam.  (Hi,  *11). 

i^SEUDOSTROMBUs,  Klein.  (Leiodomus,  Swains.)  Shell  elon- 
gated, smooth,  without  epidermis,  last  whorl  ventricose ;  spire 
acuminate ;  aperture  ovate,  columella  arched,  smooth  or  trans- 
versely striated,  outer  lip  thin.  No  enamel  round  the  putures. 
B.  polita^  Linn,  (lii,  78  . 

ADiNUS,  H.  and  A.  Adams.  Shell  subulate,  spirally  striated; 
columella  abruptly  truncated  at  base;  inner  lip  corrugated,  with 
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a  callosity  at  bind-part ;  outer  lip  grooved  internally,  externally 
margin ated.     B*  truncata^  Rve.  (lit,  76). 

MOLOPOPHORtJS,  Gabb.  Short,  robust,  spire  moderately  elevated, 
suture  bordered  by  a  more  or  less  distinct  carina.  Surface 
longitudinally  ribbed  or  striate.  Aperture  obtuse  behind,  and 
very  slightly  notched ;  outer  lip  simple,  inner  lip  very  slightly 
incrusted,  sinuous,  anterior  notch  small,  but  distinctly  defined. 
B,  striata^  Gabb  (lii,  80).     Cretaceous ;  California. 

[bulliopsis,  Conr.  Placed  by  its  author  at  first  as  a  subgenus 
of  Nassa,  it  was  subsequently  removed  by  him  to  Melanopsidse. 
It  has  some  resemblance  to  Bullia.] 

Nassa,  Lam. 

• 

Distr, — 131  sp.,  of  world-wide  distribution.  Fossil,  numerous 
species.     Eocene — .     N.  mutabilis.  Linn,  (lii,  81 ). 

Shell  ovate,  ventricose,  body-whorl  variously  sculptured^ 
aperture  ovate,  with  a  short,  reflected,  truncated,  anterior  canal ; 
inner  lip  smooth,  often  widely  spread  over  with  enamel,  with  a 
posterior  callosity  or  blunt  dentiform  plait ;  outer  lip  dentated, 
internally  crenulated.    Margin  of  operculum  serrated  or  entire. 

The  animal  of  Nassa  has  a  broad  head,  and  a  foot  quadrately 
expanded  in  front,  with  the  comers  often  pointed,  whilst  behind 
it  bifurcates  and  is  prolonged  frequently  into  two  subulate  tails. 
The  operculum  is  usually  serrate  on  the  margin,  but  is  sometimes 
plain.  The  NasssB  are  very  active,  and  not  at  all  shy  when  kept 
in  confinement.  They  may  be  occasionally  seen  floating  with 
the  foot  upwards.  They  are  predaceous,  feeding  on  other  mol- 
lusks,  the  shells  of  which  they  bore.  I  have  frequently  seen  the 
shells  of  the  American  species  themselves  bored,  the  hole  being 
of  such  a  size  as  to  suggest  cannibalism.  Perhaps  the  avenger 
of  their  misdeeds  is  a  beautiful  and  very  active  hermit  crab 
which  disports  itself  in  the  Nassa 's  shell,  immense  multitudes 
being  seen  at  low  tide  in  the  water  near  the  shoreline.  Whether 
begged,  borrowed,  stolen,  or  lawfully  captured  by  the  red  right 
claw,  it  is  certain  that,  at  Atlantic  City,  New  Jersey,  the  hermit 
inhabits  a  vast  majority  of  the  specimens  of  Nassa  occurring  to 
the  collector.  Although  most  of  the  species  are  littoral,  a  few 
have  been  collected  at  considerable  depths ;  N.  bryehia,  Watson, 
was  dredged  at  620  fathoms  b}^  the  *'  Challenger  Expedition." 
Some  of  them  have  been  observed  to  spring  up  and  throw  them- 
selves over  on  being  suddenly  disturbed.  Usually  the}''  glide 
along  the  surface  of  the  mud,  leaving  a  track  indicating  their 
line  of  march,  at  the  end  of  which  is  a  small  round  pellet;  under 
this  the  creature  conceals  itself.  The  fry  twist  and  twirl  about 
by  means  of  their  ciliated  lobes.  N,  mutabilis  is  an  article  of 
food  in  Italy.  The  generic  name  is  that  of  a  narrow-necked 
wicker  basket  used  for  catching  fish,  and  in  such  a  basket,  lob- 
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9ter  pots,  etc«,  the  Nassa  itself  is  frequently  caught,  attracted 
thither  by  odors  savory. 

Nassa  reticulata  is  said  to  be  very  destructive  in  the  oyster- 
pares  of  Aroachou  (France).  It  is  so  numerous  that  a  single 
tide  has  yielded  14,600  specimens  within  a  space  of  40  French 
hectares  (=  about  100  acres).  The  adult  Nassa  will  bore  through 
the  shell  of  an  oyster  three  years  old  within  eight  hours ;  but 
the  young  shells  are  far  more  destructive,  because  they  select  the 
tender  shells  of  the  very  young  oysters,  sometimes  piercing 
fifteen  or  twenty  in  succession  before  their  hunger  is  satisfied. 
An  oyster  a  month  old  is  destroyed  in  a  half-hour. 

According  to  M.  Lesp^s,  N.  reticulata  is  preyed  upon  by  a 
parasitic  Trematode  {Gercaria  sagitata)  which  infests  its  liver. 
Its  spawn-cases  are  deposited  on  the  leaves  of  Zostera  and  on 
various  other  things  which  are  left  dry  only  at  spring-tides ;  the 
capsules  are  arranged  in  rows,  and  so  closely  that  they. overlie 
each  other  "  like  the  brass  scales  of  the  cheek-band  of  a  hussar" 
(Johnston).  They  are  eompresQed  pouches,  each  of  the  size  of 
a  large  spangle,  supported  pn  a  very  short  stalk,  with  a  small 
opening  at  the  top  to  allow  the  fry  to  escape.  Mr.  Peach  has 
given  us  some  amusing  particulars  of  the  fry.  These  behaved 
themselves  like  the  fry  of  other  gastropods,  skipping  about  and 
whirling  round  by  means  of  their  ciliated  lobes,  apparently  in 
a  state  of  pleasurable  excitement ;  but  it  seems  that  the  exercise 
was  compulsory  or  necessary  to  prevent  the  attacks  of  a  swarm 
of  infusoria,  which  made  short  work  of  any  tired  or  feeble  infant 
Nassa. 

The  following ."  subgenera"  may  be  retained  as  convenient 
group  designations,  although  the  species,  varying  much  in  their 
sculpture,  cannot  always  be  positively  assigned : 

ARouitARiA,  Link..  (Eione,  Risso.)  Body-whorl  gibbous  on 
the  back ;  spire  produced ;  callus  of  inner  lip  greatly  extended 
and  covering  the  spire.     N*  Uiersitea,  Brug.  (lii,  82,  83). 

NAYTiA,  H.  and  A.  Adams.  Shell  smooth;  aperture  with  a 
channel  at  the  hind-part  continued  up  the  spire.  N,  glahrata, 
Sowb,  (lii,  84). 

ALBCTRiON,  Montf.  (Monoccros,  Fleming.)  Spire  elevated, 
whorls  glabrous,  polished  or  papillary ;  inner  lip  spreading ; 
outer  lip  denticulate,  not  variced  externally.  N.  glans^  Linn, 
(lii,  86). 

ZEUXis,  n.  and  A.  Adams.  (Telasco,  H.  and  A.  Adams. 
Nassodont^,  n.  Adams.  Zaphon,  H.  and  A.  Adams.)  Spire 
elevated,  smooth,  or  longitudinally  plicate,  polished ;  inner  lip 
with  the  callus  defined,  or  somewhat  spreading ;  outer  lip  exter- 
nally variced,  sometimes  dentate  anteriorly.  N,  canaliculata^ 
Lam.  (lii,  86,  8T). 

AoiovjjNA, H.  and  A,  Adams.    Shell  turreted,  polished,  smooth. 
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or  longitudinally  plicate ;  inner  lip  with  the  callus  sharp,  straight, 
defined ;  outer  lip  produced  in  the  middle,  variced  extiemally. 
N,  maculata,  A.  Adams  (lii,  88). 

PHROKTis,  H.  and  A.  Adam^.  Spire  elevated,  acuminate, 
whorls  ribbed  or  nodulous,  distinctly  shouldered ;  inner  lip 
smooth,  with  an  extended,  thickened  callus,  outer  lip  with  an 
external  varix.     N,  luteostoma,  Brod.  and  Sby.  (lii,  89 ^ 

HSBRA,  H.  and  A.  Adams.  Whorls  spinose,  muricated  or 
sharply  tubercular ;  inner  lip  with  the  callus  defined ;  outer  lip 
with  a  marginal  varix,  when  adult.     N,  muricata,  Quoy  (lii,  90). 

HiMA,  Leach.  (Tritonella,  A.  Ad.)  Spire  elevated,  whorls 
cancellated  ;  inner  lip  with  a  rugose  callus,  callus  defined  ;  outer 
lip  with  a  marginal  varix.     N.  Tritoniformis,  Kiener  (lii,  91 ). 

NiOTHA,  H.  and  A.  Adams.  Shell  cassidiform;  spire  short, 
whorls  granulated  or  cancellated ;  inner  lip  with  the  callus  very 
large  and  spreading ;  outer  lip  crenate,  not  variced  externally. 
N,  Kieneri,  Desh.  (lii,  92). 

TRiTiA,  Risso.  (Uzita,  H.  and  A.  Adams.)  Spire  elevated, 
whorls  reticulated  ;  inner  lip  smooth,  with  the  ciillus  moderate ; 
outer  lip  simple,  not  varicedl     N.  frivtUata^  Say  (lii,  93). 

1LYANA88A,  Stimpsou.  (CaBsia,  H.  and  A.  Adams.  Schizopyga, 
Conrad.)  Shell  dark  olive-brown,  reticulated,  outer  lip  without 
varix,  striate  within,  columella  covered  with  a  spreading  callus. 
Operculum  with  entire  (not  serrated)  margin.  Animal  having  a 
broad  foot,  not  bifurcated  behind  as  in  Nassa.  N.  obsoletaj  Say 
(lii,  94). 

The  characters  proposed  by  Stimpson  include  an  operculum 
without  serrated  margin,  and  the  animal  without  posterior  bifur- 
cation. Although  the  operculum  is  usually  serrated  in  Nassa, 
Mr.  Marrat  has  enumerated  a  dozen  species  in  which  it  has  been 
observed  to  have  plain  margins,  or  nearly  so ;  and  Dr.  von  Mar- 
tens states  that  the  European  N,  reticulata  is  found  in  the  mud- 
flats of  the  Venetian  lagunes  with  the  operculum  plain  on  one 
side  and  somewhat  serrated  on  the  other,  and  that  the  end  of  the 
foot  is  but  slightly  notched  in  these  specimens  instead  of  being 
deeply  bifurcated.  Under  these  circumstances,  it  becomes  very 
doubtftil  whether  the  group  Ilyanassa  6ught  to  stand.  I  have 
concluded  to  iretiain  it  provisionally,  especially  as  it  may  include 
several  species  conveniently  separable  from  Tritia  by  having 
dark-colored  shells. 

The  animal  of  the  common  American  species,  N,  obsoleta,  Say, 
is  variously  mottled  with  slate-color,  the  tentacula  are  suddenly 
diminished  above  the  eyes,  and  become  bristle-like.  Its'move- 
ments  are  very  active,  and  it  collects  in  numbers  about  dead 
crabs  and  other  marine  animals,  on  which  it  feeds.  Iiihabits  all 
our  muddy  shores,  preferring  situations  not  exposed' to  the  surf 
of  the  open  sea ;  such  as  inlets  and  extended  flats  which  are 


drained  at  low  tide.  It  is  found  abundantly  at  tbei  con^uwce 
of  fresh  and  salt  water,  where  the  taste  is  merely  brackish.  No 
shell  of  equal  size  is  so  abundant  on  the  whole  Atlantic  shpre. 
The  younger  shells  are  most  likely  to  be  collected,  because  the 
old  ones  become  very  much  eroded  and  defaced,  and  a,  greenish 
mould-like  plant  vegetates  abundantly  upon  them.  ..Very  few, 
therefore,  of  the  shells  usually  collected,  have  the  lines  on  the 
interior  of  the  outer  lip.  The  ova-capsules  are  laid  during  April 
and  May,  are  of  transparent  corneous  texture,  singly  attiached  to 
the  inside  surface  of  a  valve  of  Mactra,  or  the  inner  face  of  the 
nidus  of  Natica ;  they  are  deposited  in  vast  numbers,  completely 
covering  the  object  to  which  they  are  attached  and  crowded 
together  promiscuously. 

VENASSA,  von  Martens.  Base  with  a  callous  spiral  deposit 
encircling  the  indented  umbilicus.  N,  pulvinaris,  von  Mart. 
Timor. 

PTYCHOSALPiNX,  Gill.  Shell  ovate,  buccinoid,  whorls  regularly 
rounded  and  ventricose ;  spire  moderate  (about  as  long  as  the 
aperture),  furnished  with  equal  revolving  linear  ridges,  siphonal 
canal  very  short,  very  obliquely  twisted  and  concurrent  with  the 
siphonal  fascicle ;  aperture  rhombo-ovate,  oblong;  labrum  entire, 
not  sinuous,  smooth  within ;  columella  inversely  sigmoidal,  con- 
cave near  the  middle,  with  a  very  thin  callous  deposit  and  with 
a  revolving  linear  plait  in  front.  Dr.  Gill  refers  this  group  to 
the  family  Buccinidae,  but  I  agree  with  the  late  Mr.  Conrad  that 
his  description  indicates  (as  do  the  types  cited)  Nassee.  N. 
Hcalaspira^  Conrad  (lii,  95).     Miocene;  Virginia. 

FARANASSA,  Conrad.  Differs  from  Ptychosalpinx  in  the  sub- 
margin  of  the  labrum  being  slightly  thickened  within  and  striate ; 
siphonal  canal  shorter.  Eocene,  Miocene ;  America  and  Europe. 
N,  granifera,  Conr.  (lii,  W).  Virginia.  As  one  of  the  two  spec- 
imens of  the  type  of  Paranassa  is  striate  within  the  aperture, 
while  the  other  is  smooth,  probably  the  distinction  from  Ptycho- 
salpinx will  not  hold  good. 

TRiTiARiA,  Conrad.  Elongated,  subturreted,  labrum  not  thick- 
ened within.  This  does  not  seem  to.  differ  generically  from  the 
true  Nassas ;  it  has  very  little  resemblance  to  Ptychosalpinx. 
N.  peralta^  Conrad  (lii,  9t).     Miocene  ;  Virginia. 

Neritula,  Plancus. 

8yn. — Cyclops,  Montf.  Cyclonassa,  Swains.  Nana,  Schum. 
Cyclocyrtea,  Agass. 

Distr, — 3  sp.  Mediterranean,  Black  Sea.  N,  neriiea,  Linn, 
(lii,  98,  99). 

Shell  ovate,  depressed,  axis  distorted ;  spire  flattened,  oblique, 
whorls  smooth ;  aperture  depressed ;  columella  smooth ;  inner  lip 


160  TUEBINELLIDJB. 

callous,  spread  over  the  body-whorl,  outer  lip  reflected,  not  den- 
ticulate or  striated. 

In  Neritula  the  last  whorl  is  depressed  and  extends  over  the 
penultimate  whorl,  nearly  covering  and  concealing  the  spire, 
which  consequently  appears  very  obtuse.  The  animal  has  a  bifid 
tail,  and  operculum  similar  to  Nassa.  H.  and  A.  Adams'  genus 
Teinostoma  was  originally  placed  next  to  Neritula,  in  their 
"  Genera ;"  subsequently  they  removed  it  to  the  Rotellidse. 

Desmoulea,  Gray. 

Distr, — 6  sp.  Senegal,  Cape  of  Good  Hope,  Japan.  D,  abbre- 
viatay  Wood  (lii,  100). 

Shell  ovate-globose,  covered  with  a  downy  epidermis;  spire 
short,  conical,  apex  papillary ;  whorls  depressed ;  aperture  ovate ; 
inner  lip  thickened,  with  a  ridge  posteriorly ;  outer  lip  con- 
tracted, thickened  externally,  plicated  internally.  Dentition 
unknown. 

Pesmoulea  is  remarkable  for  its  obtuse  apex  and  solid  growth, 
much  resembling  some  species  of  Cassididse ;  when  in  fine  con- 
dition, the  shell  is  clothed  with  a  velvety  epidermis,  but  most 
cabinet  specimens  are  denuded  of  this.  The  animal  is  unfortu- 
nately unknown,  and  therefore  the  systematic  position  of  the 
genus  remains  somewhat  uncertain — for,  whilst  some  species 
connect  closely  with  Nassa,  the  revolving  sculpture,  globose 
form,  sunken  suture  and  mouth  of  others  are  suggestive  of 
Semicassis. 

Family  TURBINELLIDJB. 

This  group  includes  a  few  ponderous  tropical  species,  allied 
in  the  characters  of  the  mouth,  and  in  general  form  and  orna- 
mentation, to  the  Peristerniinse  on  the  one  hand,  whilst  in  size 
they  approach  the  Yolutidae.  The  plications  on  the  middle  of 
the  pillar  are  rather  distant,  narrow,  high,  and  transverse,  whilst 
in  Fasciolariinae  they  are  situated  lower,  are  not  so  prominent, 
and  oblique  in  direction.   The  epidermis  is  frequently  persistent. 

The  animal  (of  Yasum)  is  slow-moving,  timid  and  inactive, 
shrinking  quickly  within  the  shell  on  the  slightest  alarm.  The 
operculum  is  ovate,  acute,  with  an  apical  nucleus ;  it  is  very 
thick,  claw-like,  and  partially  free  at  the  hind-part.  The  denti- 
tion (x,  14)  resembles  somewhat  that  of  the  BuccinidsB,  differing 
in  the  lateral  teeth ;  it  differs  widely  from  the  Nassidse,  and 
quite  as  much  from  that  of  the  Fasciolariinae  or  Peristerniinse. 

TuRBiNELLA,  Lam. 

Etym, — Diminutive  of  turbo,  a  top. 
Syn, — Mazza,  Klein.      Rapum,  Swains. 
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Distr. — 4  sp.  Indian  Ocean,  Coast  of  Brazil.  T.  pyrum, 
Linn,  (lii,  1). 

Thick,  obconic,  smooth,  last  whorl  large ;  spire  obtuse,  apex 
papillary;  aperture  oblong,  narrow;  canal  long  and  straight; 
columella  with  several  strong,  transverse  plaits  in  the  middle ; 
outer  lip  thin,  simple.     Animal  unknown. 

The  shankh  or  chank  (  Turbmella  pyrum)  is  the  sacred  shell 
of  the  Hindoos,  and  the  national  emblem  of  the  Kingdom  of 
Travancore.  The  god  Yishnu  is  represented  as  carrying  a  chank 
shell  in  one  hand  and  a  chakra  in  the  other. 

The  principal  demand  for  these  shells  is  for  making  bangles 
or  armlets  and  anklets,  and  the  manufacture  is  still  almost 
confined  to  Dacca.  The  shell  is  cut  or  sliced  into  segments  of 
circles,  or  narrow  rings  of  various  sizes,  by  a  rude  semicircular 
saw,  the  hands  and  toes  being  both  actively  employed  in  the 
operation.  Some  of  these  bangles,  worn  by  the  Hindoo  women, 
are  beautifully  painted,  gilded  and  ornamented  with  gems. 

The  shell  rings  lare  coated  inside  with  plaster  to  smooth  the 
roughness.  Filagree-bordered  edges  of  plaster  are  also  added, 
patterns  and  devices  of  red,  blue  and  gold  are  figured  on  them, 
and  they  are  further  ornamented  with  silver  or  gold  tinsel, 
spangles,  small  colored  glass  beads,  etc.  The  larger  "bracelets, 
formed  of  many  segments,  are  made  to  open  to  admit  the  hand, 
by  two  spiral  pins,  which  unscrew  and  let  out  the  piece.  These 
bangles  are  not  removed  at  death,  and  hence  there  is  a  continual 
demand  for  them,  many  wearing  several,  both  on  the  legs 
and  arms. 

The  mammillary  apex  of  the  shell  is  made  into  a  button  or 
bead ;  the  latter  are  called  krantahs,  and  necklaces  of  these  are 
so  commonly  worn  by  the  Sepoys  in  the  British  East  India  ser- 
vice as  almost  to  be  deemed  a  regular  part  of  their  uniform. 

GARiGELLA,  Conrad.  Columella-folds  decreasing  in  size  from 
above,  as  in  Mitra,  base  canaliculate  and  not  emarginate.  The 
small  group  of  fossils  referred  to  it  may  be  said  to  resemble 
Turbinella  in  essential  characters,  the  difference  being  that  the 
folds  are  situated  lower  down  on  the  pillar,  and  that  the  shell  is 
thinner.  T.  prsetenuis^  Conrad  (lii,  2).  Eocene;  Claiborne, 
Alabama. 

Vastjm,  Bolten. 

Syn, — Cynodonta,  Schum.     Scolymus,  Swains. 

Distr, — 7  sp.  Zanzibar,  Brazil,  West  Indies,  Panama,  Philip- 
pines, Indian  Ocean,  Mauritius,  Polynesia.  V,  cornigerum, 
Lam.  (lii,  3). 

Shell  oval,  oblong,  solid,  tubercular  or  spinose,  with  spinose 
fascioles  below ;  spire  short,  apex  not  papillary ;  aperture 
oblong;  canal  short,  somewhat  recurved ;  columella  with  several 
transverse  folds  in  the  middle ;  outer  lip  thickened  and  sinuous. 
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Family  VOLUTIDJS. 

Shell  turreted,  aperture  notched  in  front,  eolumelld.  obliquely 
plaited ;  no  operculum  in  the  larger  species.  Animal  "^ith 
recurved  siphon,  foot  very  large,  partly  hiding  the  shell,  eyes 
on  the  tentacles  or  near  their  bases.     Dentition  (x,  7). 

Cymbium,  Klein. 

Boat-shell.     Syn, — Yetus,  Gray. 

Dtstr, — 5  sp.  W.  Mediterranean,  W.  Coast  of  Africa.  (7. 
prohoscidale^  Lam.  (liii,  4;  i,  15). 

Shell  oval-oblong,  ventricose,  thin ;  spire  short,  nucleus  large, 
globular,  forming  an  obtuse  papillary  apex ;  whorls  few,  forming 
a  flat  edge  around  the  nucleus;  aperture  oblong,  wide;  columella 
with  several  oblique  plaits ;  outer  lip  thin,  simple. 

The  animal  is  large,  compared  to  the  size  of  the  shell,  when 
expanded.  The  foot  partially  covers  the  shell,  which  is  sunk 
into  its  substance.  There  is  no  operculum.  Ovoviviparous,  the 
young  when  born  being  of  a  large  size  and  covered  with  a  shell 
with  a  large  irregular  callous  apex.  They  leave  the  parent 
when  they  have  attained  a  length  of  about  an  incli,the  brood 
appearing  to  consist  of  four  or  five  individuals.  Adanson 
observes  that  the  bigh  winds  of  April  cast  the  "  yet"  up  in  such 
vast  quantities  as  sometimes  to  cover  th6  shore,  the  natives  of 
Senegal  using  them  as  food. 

Cymbium  is  separated  from  Melo  by  its  flat  or  slightly  chan- 
neled shoulder  and  want  of  coronal  spines.  When  fresh,  the 
epidermis  is  more  or  less  covered  by  a  thin  glaze  deposited  by 
the  enveloping  mantle. 

Melo,  Humphrey. 

Dtstr — 10  sp.  Indian  Ocean,  Australia,  etc.  M.  teasellata^ 
Lam.  (liii,  5). 

Shell  large,  subovate,  ventricose,  thin;  spire  short,  apex 
obtuse,  papillary,  persistent;  whorlfi  smooth,  the  last  posteriorly 
coronated;  aperture  oblong,  wide;  columella  with  several  oblique 
plaits,  the  anterior  the  largest ;  outer  lip  simple,  acute,  obliquely 
truncate  in  front.     No  operculum* 

The  apex  of  the  shell  is  spiral,  regular,  very  diflferent  from  the 
shapeless  apex  of  Cymbium.  This  genus,  like  Cymbium,  is 
ovoviviparous,  the  young  ones  being  arriinged  in  the  oviduct  of 
the  female  in  a  long  string,  without  egg-shells. 

YoLUTA,  Linn. 

Syn, — ^Volutolyria,  Crosse.    Scaphella,  Swains.  Scapha,  Gray. 

Distr. — About  75  sp.  Indian  Ocean,  Japan,  Alaska,  Australia, 
Eastern  Polynesia,  Atlantic  Coasts  of  Southern  South  America, 
to  West  Indies,  Southern  Africa,  etc.    No  species  exist  in  the 
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Bead  of  Europe,  although  they  were  numerous  during  the  tertiary 
epoch ;  F.  abyssicola,  an  African  species,  is  the  sole  surviving 
representative  of  the  group  to  which  most  of  these  small  tertiary 
Species  belonged.  Australia  is  the  metropolis  of  the  Volutes, 
and,  as  M.  Crosse  remarks,  a  triangle  the  respective  points  of 
which  shall  include  Ceylon,  Japan  and  New  Zealand  will  cover 
the  habitat  of  about  80  per  cent,  of  the  species.  Fossil,  250  sp. 
Cretaceous ;  Burope,  Asia,  N.  America,  V.  musica,  Linn, 
(liii,  6). 

Shell  ovate  or  subconical,  thick,  solid ;  spire  usually  short ; 
shoulder  of  whorls  usually  angulated,  sometimes  nodose  or 
spinous;  aperture  generally  rather  narrow;  columella  with  a 
callous  deposit  and  plaited;  lip  generally  thickened,  sometimes 
subreflected. 

Animal  having  eyes  on  lobes  at  the  base  of  the  tentacles ; 
siphon  with  a  lobe  on'  each  side  at  its  base.  Usually  no  oper- 
culum (there  is  an  operculum  in  V.  mtisica^  Linn.). 

This  genus  is  oviparous,  at  least  the  South  American  species 
are  so,  and  M.  Duhant-Cilly  has  given  us  some  interesting  par- 
ticulars concerning  them.  He  noticed  the  Yelutes  in  clear 
shallow  water  in  Magellan's  Straits,  &nd,  with  the  aid  of  natives, 
procured  specimens— which  nearly  all  grasped  dead  shells  of 
Venus  exalbida,  a  common  bivalve  of  that  locality.  Upon 
examining  these  shells  they  were  found  to  contain  within  the 
cavity  of  one  of  the  valves,  a  round,  slightly  convex  mem- 
brane, comparable  for  size  and  transparency  with  a  watch-glass. 
The  contents  appeared  to  be  merely  a  milky  fluid  in  some  oases, 
but  in  others,  the  egg  having  advanced  further  in  development, 
three  or  four  small,  but  perfectly  formed  Volutes  could  be  seen 
swimming  in  the  fluid ,  which  had  become  transparent.  D  'Orbigny 
also  collected  large  numbers  of  these  eggs,  and  in  the  month  of 
February  saw  the  young  Volutes,  four  or  five  in  number,  in  each. 
The  containing  membrane,  which  becomes  corneous,  he  describes 
as  80  to  100  millimetres  in  length,  nsore  than  half  the  size  of  the 
animal  which  lays  it,  and  he  conjectures  that  it  expands  after 
coming  into  contact  with  the  water. 

VOLUT A  (typical) ,  Ghray .  Longitudinally  plicate ,  plicae  becoming 
prominent  on  the  shoulder,  columella  with  four  or  five  principal 
plaits,  iind  several  smaller  ones.  Operculum  (of  F.  musica) 
fusoid,  narrowly  elongated,  with  terminal  nucleus.  V.  musica, 
Linn,  (liii,  6). 

HAttPULA,  Swains.  Shell  oval-conic,  spire  with  a  papilliform 
but  small  summit ;  columella  with  larger  plaits  below,  and  addi- 
tional smaller  ones  above,  but  less  numerous  than  in  the  preceding 
section ;  exterior  lip  thickened  within,  sharp  without.  F.  vex- 
itlum,  Lam.  (liii,  1). 

FULGORARTA,  Schumachcr,  1817.     Shell  oblong-fusiform  ;  spire 
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moderately  elongated,  terminated  by  a  papillary  summit  with 
the  apex  lateral,  instead  of  central  and  vertical  as  usual  in  spiral 
shells;  surface  plicate  longitudinally,  crossed  by  engraved 
revolving  lines;  columellar  plaits  six  or  seven,  or  more;  Up 
thickened  within,  its  margin  slightly  crenulate.  F.  rupestris^, 
Gmelin  (liii,  8). 

VE6PEBTILI0,  Klein.  Shell  oval-oblong,  more  or  less  ventricose. 
Spire  terminated  by  a  regularly  spiral  summit,  papilliform,  but 
having  an  apparently  crenulated  nucleus,  caused  by  the  presence 
of  numerous  little  tubercles,  more  or  less  apparent.  Columella 
four-plaited.     F.  vesperHliOj  Linn,  (liii,  9). 

AULiOA,  H.  and  A.  Adams.  Agreeing  with  the  preceding  sec- 
tion in  general  form  and  principal  characters,  the  summit  of  the 
spire  differs  in  having  a  completely  smooth  instead  of  a  tuber- 
culated  surface.      F.  imperialism  Lam.  (liii^  10). 

AMORiA,  Gray.  Shell  fusiform,  smooth  and  polished ;  spire 
conical,  with  a  small,  more  or  less  pointed  nucleus;  sutures 
slightly  callous ;  columella  with  five  oblique,  more  or  less  devel- 
oped plaits.     F.  undulata^  Lam,  (liii,  11). 

ALCiTHOE,  Hr  and  A.  Adams.  Shell  oval-fusiform,  spire  elon- 
gated, terminated  by  a  papilliform  summit;  aperture  oval- 
elongated,  inner  lip.  covered  by  a  callous  deposit,  outer  lip 
expanded  and  more  or  less  reflected ;  columella  with  four,  and 
more  rarely  five  to  seven  oblique  plicae.  F.  Pacifica^  Solander 
(liii,  12). 

OTMBiOLA,  Swainson.  Shell  oval,  thin,  recalling  the  form  of 
Cymbium.  Spire  more  or  less  elongated,  terminated  by  a  slight 
irregular,  papilliform  summit.  Aperture  large,  the  columellar 
side  covered  with  a  slight  coat  of  enamel ;  columella  usually 
with  four  oblique  plications;  outer  lip  sharp,  occasionally 
slightly  expanded.  An  American,  and  principally  Antarctic 
group.     F.  anoilla^  Solander  (liii,  13), 

voi^uTELiiA,  d'Orbigny.  Shell  smooth,  subcyUndrical,  with 
angulated  whorls;  spire  acuminated,  polished,  and  entirely 
covered  by  an  enamel  deposit,  obliterating  the  8uture4ine  more 
or  less  entirely ;  columella  with  three  oblique  plaits  ;  lip  sharp, 
not  reflected.  The  development  of  a.  lobe  of  the  mantle  to  cover 
the  spire  is  a  peculiarity  in  this  animal  not  shared  by  the  other 
groups  of  the  genus.     F.  angulata,  Swainson.  (liii,  14,  16). 

PSEPfiUEA,  Crosse.  Shell  oblong-Aisiform,  very  finely  trans- 
versely striated  and  furnished  with  longitudinal  ribs,  disappearing 
towards  the  middle  of  the  last  whorl.  Nucleus  (?).  Columella 
furnished  with  two  principal  pliose,  above  which  there  are  two  or 
three  minute  ones  hardly  visible ;  it  presents  also  this  peculiarity 
(in  the  adult  shell),  that  these  plicse  are  situated  so  far  within  as 
to  be  invisible  when  the  shell  is  placed  right  in  face  of  the 
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observer.  Internal  margin  strongly  callous ;  external  lip  obtuse 
and  thickened.     V.  concinna^  Brod.  (liii,  16). 

AF80BA,  H*  and  A.  Adams.  Spire  short  and  obtuse,  terminated 
by  a  papilliform  summit;  last  whorl  coronated.  F.  cymbiola 
(Chemn.),  Sowb.  (liii,  17;. 

VOLVTILITHBS,  Swalns.  Shell  oval-fusiform,  spire  elevated, 
t^minated  by  a  pointed  summit ;  whorls  cancellated  or  longitu*- 
dinally  plicate;  mouth  ovaJroblong;  columella  with,  numerous 
rudimentary  or  obsolete  plicaB ;  lip  thin.  The  group  is  repre- 
sented by  a  single  living  species  and  numerous  tertiary  forms. 
F.  abyssicola,  Adams  and  Reeve  (liii,  18). 

VOLUTOOONUS,  CroBse.  Oblong,  suboylindrical,  longitudinally 
and  transversely  striate ;  spire  short  and  obtuse,  terminated  by 
a  rounded  summit ;  columella  with  four  slightly  developed  teeth  ; 
lip  simple,  slightly  inflected  in  the  middle ;  base  with  flexuous 
striae.      V,  coniformis^  Cox  (liii,  19). 

OALLiPARA,  Grray.  Sbell  oblong,  suboylindrical^  spire  short, 
nucleus  small;  columella  with  two  plications.  V.  biUlata, 
Swainson  (liii,  20), 

MAMiLLANA,  Crosse*  Shell  widely  oval,  ventricose,  rather  thin, 
.intermediate  between  Voluta  and  Cymbium ;  nucleus  papilli- 
form, very  strongly  developed,  excentrio  and  lateral ;  columella 
with  a  few  oblique  plicae;  lip  thin.     F.  mamiila,  Gray  (liii,  21). 

paovocATOR,  Watson,  1882.  Shell  smooth,  fusiform ;  having 
the  apex  of  Ancillaria,  the  enameled  suture  of  Bullia,  the  pillar- 
folds  of  Voluta,  and  the  sinus  of  Pleurotoma.  F.  pulcher, 
Watson.    Kerguelen  Island. 

WYViLLEA,  Watson,  1882.  Shell  ovate,  cymbiform,  thin, 
rough  f  spire  high  scalar ;  apex  mammillate  and  irregular;  suture 
canaliculate  ;  mouth  large,  ovate ;  inner  lip  with  a  wide-spread 
thinnish  callus;  pillar  perpendicular,  with  a  very  slight  turn, 
with  no  teeth,  but  an  abrupt  break  of  the  edge  about  the  middle 
of  its  length.  Differs,  from  Cymblola  in  the  texture  of  the.  shell, 
which  is  extremely  delicate,  but  rough,  in  the  canaliculate 
suture,  and  toothless  pillar.  W.  alabastrina,  Watson.  Marlon 
Island. 

The  following  fossil  groups  are  enumerated  by  W.  M.  Qabb. 
They  should  probably  all  be  considered  as  subgeneric  under 
Yoluta  rather'  than  as  distinct  genera. 

YOLUTOD£RMA,  Gtobb*  Shape  similar  to  Fulgoliaria,  which  it 
also  resembles  more  or  less  in  surface«sculpture ;  apex  not  papil- 
late ;  inner  lip  mai^ked  by  from  three  to  five  well*marked  folds, 
not  very  oblique,  and  of  pretty  uniform .»lz«.  This  is  a  group  of 
shells  characteristic  of  the  cretaceous  rocks  and  perhaps  peculiar 
to  them.  They  are  all  somewhat  slender,  and  are  marked  by 
longitudinal  ribs ;  the  columella  is  always  straight  or  nearly  so, 
and  the  folds  are  as  isolated  and  distinct  as  those  of  Turbinella. 
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But  the  moBt  strongly  distinguishimg  character  is  the  entire 
absence  of  the  irregularly  rounded  mass  at  the  apex  of  the  shell, 
one  of  the  best  characters  of  Fulgoraria.  Cretaceous  of  United 
States,  Europe  and  India.  F.  Navarroensie,  Gabb.  (liv,  26). 
California. 

VOLUTOMOKPHA,  Ghibb.  Shell  elongate,  fusiform ;  whorls  can- 
cellated by  longitudinal  and  revolving  ribs ;  columella  with  one 
very  oblique  fold,  and  sometimes  one  or  more  smaller  secondary 
folds.  V.  Gonradi^  Gabb  (liv,  29).  A  cast.  Cretaceous  ;  New 
Jersey. 

ROSTELLiTEs,  Courad.  Narrow,  subulate,  with  elongated  spire, 
numerous  subequal  plaits  on  the  columella,  and  the  outer  lip 
somewhat  expanded  anteriorly.  F.  Texana^  Conr.  (liv,  28). 
Cretaceous;  Texas. 

voLUTiFUSUS,  Conrad.  (Megaptygma,  Conr.)  Fusiform ;  body- 
whorl  finely  striated  or  smooth,  with  the  exception  of  the 
shoulder,  which  is  sometimes  tuberculated ;  columella  plaited , 
folds  two  to  three,  sometimes  very  prominent,  oblique;  apex 
papillated  ;  initial  whorl  acute, subspiral,  narrow  '^  beak  produced, 
recurved  or  sinuous.  Miocene  of  Europe  and  America.  F.  typus, 
Conrad  (liv,  29).    North  Carolina. 

ATHLETA,  Conrad.  Ovate, Yoluta^shaped;  spire  short,  acute; 
columella  with  plaits  as  in  Yoluta ;  a  callus  projecting  on  the 
shoulder,  and  covering  a  portion  of  the  spire.  Cretaceous; 
Miocene  of  Europe.    F.  Tuomeyi^  Conrad  (liv,  30).    Mississippi. 

LEiODEBMA,  Conrad.  Shell  largely  covered  with  enamel ;  with 
very  oblique  columellar  folds ;  outer  lip  somewhat  emarginate 
on  the  upper  part  to  its  junction  with  the  body-whorl ;  base 
deeply  emarginate.  F.  leioderma,  Conrad  (liv,  31).  Cretaceous ; 
Mississippi. 

PTYCHORis,  Gabb.  Differs  from  Athleta  in  the  want  of  the 
characteristic  callus,  in  being  subglobular  instead  of  subfustform 
and  angulated,  with  very  oblique  folds  on  the  anterior  part  of 
the  columella.  F.jpwrpwri/brTwis,  Forbes  (liv,  32;.  Cretaceous; 
India.        ' 

[ficulopsis,  Stoliczka,  referred  by  him  to  the  VolutidsB,  is  a 
Ficus  with  the  addition  of  columellar  folds.  I  agree  with  Mr. 
Gabb  in  including  it  in  the  Ficulidas  =  Pyrulidse.] 

PLEIOPTYGMA,  Conrad.  Subfusiform ;  aperture  long ;  columella 
with  very  oblique  plaits;  numerous,  alternated  in  size,  or  irreg- 
ular ;  the  largest'  being  the  second  one  from  above.  F.  Oaroli- 
nensis,  Conrad  (Hv,  38 ).     Miocene ;  South  Carolina. 

CRYPTOCHOKDA,  Morch.  Shell  smooth,  Volutiformy  enameled; 
columella  without  plications.  Tertiary.  Seems  to  connect 
Voluta  with  Harpa.  F.  etromboides,  Gmel.  (liv,  34).  Tertiary ; 
France. 

OOSAVIA,  StolioBka.     Shi^U  convolute,  spire  turbinated,  last 


MlTRlDiE.  16? 

whorl  inversely  conical ;  aperture  narrowly  elongate,  base  emar- 
ginate ;  lip  sinuate  at  the  suture ;  columella  plicated,  anterior 
plicae  strongest.     Cretaceous ;  Europe  and  India. 

Stoliczka  refers  this  group  to  Conidae,  as  he  does  also  doubt- 
fully Imbricaria  and  Cylindra,  which  he  considers  closely 
related.  The  two  latter  are  known  to  be  in  no  way  closely 
related  to  Conus,  and  Gosayia  possesses  every  characteristic  of 
a  Volute ;  indeed  I  cannot  separate  it  readily  from  such  forms 
as  V.  musica.     V.  Indica,  Stoh  (liv,  35).     India. 

Lybia,  Gray. 

JXstr, — 16  sp.  W.  Indies,  E.  Africa,  Indian  Ocean,  Japan, 
Australia,  W.  Coast  of  Central  America.  L.  Delessertiana^ 
Petit  (liii,  22). 

Shell  ovately  fusiform,  solid ;  spire  acuminate ;  whorls  longi- 
tudinally ribbed  ;  aperture  ovate,  rather  narrow;  columella  with 
numerous  transverse  plaits,  two  lower  ones  much  the  largest ; 
outer  lip  externally  ribbed.     Operculate. 

The  species  are  smaller  than  in  Voluta,  and  Mitraeform,  con- 
necting with  the  genus  Mitra. 

KN^TA,  H.  and  A.  Adams.  Outer  lip  thickened,  inflected  and 
bearing  an  obtuse  tooth  upon  its  middle  inner  margin.  L»  harpa, 
Barnes  (liii,  23). 

MiCROVOLtJlTA,  Angas. 

Distr, — M,  Australis^  Angas  « liii,  24,  25). 

Shell  small,  ovately  fusiform,  solid,  smooth,  shining ;  spire  as 
long  as  the  aperture,  apex  papillary ;  whorls  simple ;  aperture 
narrowly  ovate ;  columella  with  four  strong  transverse  plaits, 
the  anterior  one  the  smallest }  outer  lip  thin,  simple,  slightly 
contracted  at  the  base;  base  rounded,  spout-shaped,  with  a 
flexuouB  bend  upwards  towards  the  columella,  which  is  a  little 
thiqkened  and  reflected  below  the  plaits.  The  deep  siphonal 
notch  and  the  toothed  projection  of  the  base  of  the  pillar,  so 
characteristic  of  Voluta,  are  here  wanting. 

The  above  description,  is  drawn  up  from  the  only  known 
species,  and  probably  many  of  its  characters  are  af  slight 
importance.    The  animal  is  unfortunately  unknown. 

Family  MITRID^. 

The  animal  has  a  small,  narrow  head  ;  tentacles  close  together 
at  the  base ;  eyes  near  the  base  or  towards  the  outer  middle  of 
the  tentacles ;  proboscis  cylindrical,  flexible,  very  extensible, 
mantle  enclosed  ;  siphon  simple  at  the  base  ;  foot  small,  trian- 
gular, usually  truncate  in  front. 

The  dentition  of  the  Mitridae  (x,  9)  presents  several  distinct 
types  ;  so  that  Troschel  and  Gill  have  divided  the  family  upon 
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this  character.  The  group  Cylindra  has  the  teeth  of  Marginella 
and  is  placed  near  that  genus  by  these  authors  ;  the  form  of  the 
shell  also  recalls  Marginellidae,  and  although  the  preponderance 
of  characters  accords  with  Mitra,  it  may  be  reasonably  con- 
sidered a  connecting  link  with  Marginella.  Volutomitra  has 
been  placed  in  VolutidaB  on  account  of  the  dentition  of  V. 
Orcenlandica^  the  only  Arctic  species  of  Mitra,  but  I  have  pre- 
ferred to  retain  it  and  its  congeners  in  Mitridee,  because  we 
know  nothing  of  the  dentition  of  numerous  tropical  species 
referred  to  it.  Turricula  and  Strigatella  are  allied  by  their 
dentition  to  the  Olividse,  and  Imbricaria  to  the  Turbinellidee. 

Some  of  the  larger  species  have  no  operculum,  but  it  is  often 
present,  though  small  and  rudimentary,  on  the  foot  of  the  smaller 
species. 

Shell  with  acute  apex,  usually  well  developed  spire  and 
plicate  columella;  for  the  most  part  destitute  of  epidermis, 
which  is  very  thin,  smooth  and  translucent  when  present. 

Mitra  is  related  on  the  one  hand  with  Voluta,  on  the  other 
with  Marginella;  it  is  distinguished  from  the  former  by  its 
columellar  plaits,  of  which  the  largest  are  posterior  whilst  in 
Voluta  they  are  anterior,  by  its  form,  and  the  apex,  which  is 
never  papillary ;  from  Marginella  it  is  distinguished  by  its  much 
longer  spire,  less  polished  surface,  generally  larger  size  and  par- 
ticularly by  wanting  the  thick  marginal  varix  of  the  lip. 

Mitra,  Lamarck. 

Syn, — Thiarella,  Swains.  Mitraria,  Raf.  Mitrolites,  Krug. 
Isara  and  Ziba,  H.  and  A.  Ad. 

DiHtr, — Over  200  sp.  Tropical  and  subtropical,  but  a  few 
small  species  being  found  in  the  colder  latitudes.  Bathymetri- 
cally  they  range  from  low-water  to  eighty  fathoms,  the  smaller 
species  being  usually  found  along  shore-lines.  About  a  hundred 
fossil  species  have  been  described,  commencing  with  the  creta- 
ceous period.      M,  episcopalis^  Lam.  (Iv,  86). 

Shell  fusiform,  thick ;  spire  elevated ;  aperture  small^  narrow, 
notched  in  front;  columella  transversely,  somewhat  obliquely 
plicate ;  outer  lip  thick,  smooth  within,  not  variced  externally. 

The  animal  of  Mitra  has  in  general  a  very  short  foot,  straight 
and  continuous  from  side  to  side  in  some  species,  but  in  others 
notched  and  produced,  with  a  thickened  anterior  margin.  It  is 
commonly  narrow  and  rounded,  or  acuminated  posteriorly,  and 
it  often  bears  a  very  small  semitransparent  horny  opercuium,  in 
some  instances  scarcely  visible.  The  siphon  is  mostly  directed 
forward,  and  the  somewhat  short,  tapering  tentacles  have  the 
eyes  either  situated  about  half-way,  or  they  are  placed  on  the 
outer  side  of  the  base.  The  head  is  long  and  very  flat,  and  the 
tentacles  are  very  close  together  at  their  bases.   ,  The  proboscis 
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is  rarel J;  exserted  when  they  are  crawling  and  UYely,but  as  they 
become  lapguid  after  capture  it  becomes  distended  with  water 
and  protrudes  considerably.  When  irritated,  some  species  of 
Mitra  emit  a  purple  fluid  having  a  nauseous  odior. 

The  Philippine  Islands  would  seem  to  harboi:  the  greatest 
number  of  these  elegant  and  beautiful  shells,  although  a>  great 
many  species  were  obtained  by  Mr.  Cuming  in  tropical  America. 
They  appear  to  be  chiefly  confined  to  the  equatorial  regions, 
scarcely  any  being  natives  of  cold  climates.  The  transversely 
ribbed  species  are  frequently  found  in  very  deep  water,  and  many 
have  been  dredged  in  twenty  and  thirty  fathoms  at  the  Sooloos 
and  in  the  China  Sea. 

The  Mitridaa  inhabit  various  stations;  many  being  stirictly 
reef  shells,  where  they  lurk  in  holes  and  crevices  u^der  sea- 
weed, but  are  most  generally  concealed  under  stones  and  blocks 
of  dead  coral.  Others  burrow  in  Band  or  sandy  mud. at  various 
depths ;  some  delight  in  stony  grpund  inside  the  reefs,  where 
they  remain  concealed  under  clumps  of  coral  during  the  day,  and 
like  the  sand  species  are  nocturnal  in  their  habits. 

Although  M.  Quoy  has  rightly  termed  the  Mitra  an  "  animal 
apathique,"  the  small  longitudinally  ribbed  species  crawl  about 
pretty  briskly  oyer  the  smooth  sand  among  the  low  coral  islands. 
The  Mitra  episcopalis  (Iv,  36),  probably  on  account  of  the  small 
size  of  its  locomotive  disk,  and  the  ponderous  nature  of  its 
long  shell,  is,  however,  a  very  sluggish  inoUusk.  Some  of  the 
Auricula-shaped  Mitres  that  live  among  the  Philippines,  in  the 
shallow  pools  left  by  the  receding  tide,  crawl  about  the  stopes 
out  of  the  water,  in  company  with  Planaxis  and  Quoyia.  The 
Mitres,  like  many  of  the  large  Volutes,  prefer,  however,  to  asso- 
ciate together,  and  may  be  seen  in  dozens  crawling  ov^r  the 
sandy  mud-flats  in  shallow  water,  being  most  active  just  as  the 
flood-tide  makes.  When  the  tide  recedes,  they  bury  themselves 
superficially  in  the  yielding  soil,  and  are  with  difficulty  dis- 
covered.  Some  of  the  small  ribbed  species  cover  themselves 
entirely  with  the  sandy  mud,  and  in  that  disguised  condition 
travel  about  with  comparative  security. 

MiTBA  (typical).  Mitriform,  thick,  spire  elevated,  apex  sharp ; 
mouth  rathei:  small  and  narrow,  notched  in  front ;  columella 
obliquely  plicate ;  lip  rather  thick,  smooth  within. 

[voLUTOMiTEA,  Gray.  Separated  from  Mitra  on  account  of 
the  peculiar  dentition  of  an  Arctic  species,  F.  Orcenlandica, 
Twenty  additional  species  have  been  included  in  the  group  by 
H.  and  A.  Adams ;  they  are  all  Mitras  in  .appearance,  and  the 
dentition  of  none  has  been  examined,  except  that  of  F.  cornea^ 
which  decidedly  differs  from  F.  Groenlandioa,  and  is  of  the 
regular  Mitra  type.] 

AiDONi:,  n.  and  A.  Adams.     Shell  fusiform,  smooth,  polished^ 
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small ;  spire  acuminate,  as  long  as  the  aperture ;  inner  lip  exca- 
vated, with  two  prominent  plaits  in  the  middle  ;  outer  lip  thin, 
simple.     Jf.  alba,  Pease. 

SWAINSONIA,  H.  and  A.  Adams.  (Mitrella,  Swains.)  Oliviform, 
smo6th,  polished,  spire  nearly  as  long  as  the  aperture.  M,  fissu- 
rataj  Lam.  (Iv,  37 ). 

SGABRiGOLA,  Swainson.  Mitre-shaped  or  pyramidal,  granulated 
or  scabrous.     M,  granatina,  Lam.  (Iv,  38). 

CANCILLA,  Swainson.  Shell  fusiform,  slender ;  whorls  having 
revolving  elevated  ridges,  and  no  longitudinal  ribs;  outer  lip 
thin,  not  dentate  within.     M.  filosa,  Lam.  (Iv,  39). 

OHBTSAME,  H.  and  A.  Adams.  Shell  ovate,  spire  and  aperture 
usually  about  equal  in  length;  whorls  encircled  by  rounded 
ribs ;  inner  lip  with  a  few  strong  transverse  plaits  ;  outer  lip 
with  the  margin  crenate.     M,  coronata.  Lam.  (Iv,  40). 

STRIGATELLA,  Swalusou.  (Mitreola,  Swu.)  Shell  Columbelli- 
form,  smooth,  uncolored  or  with  brown  longitudinal  flames  and 
maculations.     M,  pauper cula,  Lam.  (Iv,  41  \ 

ziEBLiANA,  Gray.  Ovate  or  Columbelliform,  solid ;  spire 
short,  acute,  last  whorl  tumid  at  the  hind-part ;  columella  with 
a  posterior  callosity ;  outer  lip  thick,  flattened,  lirate^entate 
within ;  a  sinus  or  short  oanal  posteriorly,  if.  robusta,  Reeve 
(Iv,  42). 

FUSiMiTRA,  Conrad.  TJncharacterized.  M.  cellulifera,  Conrad 
(Iv,  43).     Oligocene  ;  Yicksburg,  Miss. 

OONOMITBA,  Conrad.  TJncharacterized.  M,  fusoides,  Lea 
(Iv,  44).     Eocene ;  Claiborne,  Ala. 

Thala,  H.  and  A.  Adams. 

Distr, — 12  sp.  Polynesia,  Philippines,  Mauritius,  Panama. 
T,  mirifica,  Reeve  (Iv,  45). 

Small,  narrowly  fusiform,  sculptured  or  smooth,  last  whorl 
attenuated  and  recurved  below ;  outer  lip  thickened,  straight  or 
incurved  in  the  middle.  Urate  internally,  with  a  slight  sinus  at 
the  hind-part.    Dentition  unknown. 

MiTROiDEA,  Pease. 

8yn. — ^Mauritia,  A.  Ad.     Mutyca,  H.  and  A.  Adams. 

Distr. — 6  sp.  Polynesia,  Philippines,  Mauritius.  M,  ancillides, 
Swains.  (Iv,  46). 

Shell  mitriform,  smooth,  spire  acuminated ;  aperture  narrow, 
linear;  columella  with  numerous,  small  oblique  plaits,  narrowed 
and  turned  to  the  left  at  the  base ;  outer  lip  thickened,  peculiarly 
truncated  and  recurved  at  the  balse.  Dentition  similar  to  that 
of  Mitra. — ^Maodonald. 

Mitroidea  is  closely  allied  to  Dlbaphus,  but  the  latter  has  a 
shorter  spire,  and  is  without  columellar  folds. 
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DIBAPH0S,  Philippi. 

Disir, — D,  Philippiiy  Crosse  (Iv,  4T ).     Polynesia,  Mauritius. 

Subeylindrieal,  covered  with  a  thin  epidermis,  transversely 
sculptured ;  spire  acute ;  aperture  narrow,  linear ;  colutiaella 
without  plaits,  narrowed  and  tutiiefd  to  the  left  at  base;  outer 
lip  thicki^ned,  rectilinear,  abruptly  truncated  and  recurved  at 
the  base. 

Differs  from  Mltroidea  in  the  columella  being  without  plaits. 
It  resembles  in  general  form  Conus  mitrutuSy  as  well  as  more 
distantly  Strombus  terebellatuSy  and  formerly  had  a  position 
between  Oonus  and  Mitra,  but  the  animal  does  not  differ  from 
Mitra.  Like  that  genus,  when  plunged  living  into  alcohol  it 
yields  a  fine  purple  dye. 

TuRRicuLA,  Klein. 

Syn. — Callithea,  Swains.  Vexillum,  Bolt.  Tiara,  Swains. 
Vulpecula,  Eflainv. 

Distr. — 162  sp.  Exclusively  tropical  and  subtropical,  its 
metropolis  being  Central  Polynesia.     T.  plicariay  Linn.  (Iv,  48). 

Shell  elongated,  turreted,  longitudinally  plicately  ribbed ; 
spire  acuminated;  aperture  narrow;  columella  with  numerous 
plaits ;  outer  lip  internally  striated. 

cosTELLARiA,  Swalusou.  Shell  smaller,  with  elevated  spire, 
body-whorl  anteriorly  contracted,  slightly  ventricose  in  the 
middle,  aperture  sometimes  striated  within.  T.  exaBperata, 
Chemn.  (Iv,  49). 

pusio,  Swains.  Shell  small,  ovate,  more  or  less  ribbed  or 
nodulous,  spire  usually  short,  convex,  with  obtuse  apex ;  outer, 
lip  sometimes  thickened.     T,  luculentaj  Reeve  (Iv,  50). 

LAPPARTA,  Conrad.  Uncharacterized.  T.  durmm^  Conrad 
(Iv,  51).    Eocene ;  Jackson,  Miss. 

Cyltndra,  Schum.,  18It. 

.  Distr. — 8  sp.     Red   Sea,  Indian  Ocean,   China,  Philippines, 
Polynesia,  Mauritius.     Cfenestrata,  Lam.  (Iv,  52). 

Shell  oliviform,  subeylindrieal ;  spire  conical;  aperture  linear; 
columella  straight,  with  several  oblique  toterior  plaits ;'  outer  lip 
thickenedj  smooth  within.  .        ' 

Imbrioaria,  Sohum.,  1817. 

gyw.-^-Oon(Blix,  Swains. 

IHstr,-^^  sp.  Philippines,  Polynesia.  /.  marmoratay  Quoy 
(Iv,  53\ 

Shell  doniform,  often  covered  with  an  epidermis;  spite  de- 
pressed conical,  apex  mucronate;  aperture  linear;  'Columella 
straight,  with  numerous  transverse  imbricated  plaits  in  the 
middle;  outer  lip  tMekeried.  -      • 
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Distinguished  by  its  Conus-like  toriUt  *fi  of  /'Cii^^loVV  ^ 
numerous  i^aits  than  in  most  of  the  8p^^J.pe»^  ^^     .<^^^  * 
species,  like  Gylindra  dactylus,  however,  *r* 
two  forms. 

Family  MARGINBLLIP^-       ^^^  loogitfl- 

Shell  porcellanous,  polished,  usually  smooth  or  ^     i^^  gper- 
dinal  ribs;   spire  short  or  immersed,  ^^yodj-^^^,    ^^f^  n9V»^\ 
tare  nearly  the  length  of  the  shell,  the  outer  "P.     ^j  jip  wi* 
thickened  margin,  smooth  or  dentated  within,  the  id        ^ 
several  distinct  plaits  on  the  columella.  cv«^*^^* 

Animal  with  tentacles  close  together  at  the  base?  t*}^  exp*^^^ 
the  base  or  near  the  middle  of  the  tentacles,  mantle  witn     ^  ,^^^^ 
side-lobes  covering  the  back  of  the  shell  as  in  Cyg(^ .  *siphon 
elongate,  foot  large,  truncate  in  front,  produced  behind.    Oper- 
culum, none. 

Dentition  (x,  6).  In  possessing  rhachidian  pieces  without 
laterals,  the  lingual  armature  of  Marginella  resembles  tluit  of 
Yoluta,  whilst  the  shape  of  the  plate  and  its  dentated  edge  are 
very  similar  to  that  of  Mitridse — lateral  teeth  being  added  in  the 
latter  family.  A  single  species  of  Erato  (the  only  one  examined) 
possesses  three  lateral  teeth  on  each  side  like  the  Cypr^idse,  and 
on  this  ground  some  systematists  place  Erato  in  that  family. 
Marginella  glabella  sometimes  possesses  an  opercolnm,  bat 
generally  does  not  have  it ;  some  of  these  operculate  specimens 
also  have  a  single  lateral  tooth  on  each  side  of  the  rhachidians 
on  the  lingual  ribbon.  Pseudomarginella,  Garriere,  is  founded 
upon  specimens  possessing  this  very  different  dentition ;  the  shell 
does  not  differ  at  all  from  specimens  of  M.  glabella  in  which  the 
dentition  is  normal. 

The  shell  being  covered  by  the  mantle-lobes  receives  a  polished 
surface  and  is  devoid  of  epidermis,  thus  resembling  externally  the 
Cowries  and  Olives,  whilst  the  plaits  on  the  columella  connect 
the  family  with  Mitridse. 

E&ATO,  Risso. 

DMfr.—- 17  sp,  Europe,  West  Indies,  So.  AfMca,  Inditfi 
Ocean,  Philippines^  Polynesia,  Tropical  W.  America.  Fossil 
Eocene— ;  Europe.  So.  Australia,  N.  Am^ca.  E.  Imvis^  DonoV. 
(Iv,  54). 

Shell  obovate,  polished ;  spire  short,  conical,  distinct ;  aper- 
ture linear ;  outer  lip  without  varix,  but  thiekoied  towaids  the 
middle,  and  denticulated  within ;  columdJa  with  distinct  j^ts 
at  the  fore-part. 

KEAKMrais,  Hoftmea  and  Auinger.  Shell  granfdar^tabeiCQlate, 
with  a  longitudinal  suleos  on  tlM  back  of  £e  body-whoil,  as  in 
Trivia.  Includes  ftv^  living  species,  and  several  forms  from  the 
Austrian  tertiary*    JP.  SckmeUxiana^  CrMse  <lv,  S$). 
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MARGiNllLtiA,  Latnarck. 

Etym, — Diminutive  of  Margo,  a  rim. 

Syn, — Volvarina,  Hinds.  Eratoidea,  Weink.  Egouena  and 
Serrata,  Jousseaume.  Bullata,  Jquss.  Granula,  Jouss.  Ganal- 
ispira,  Jouss.  Balanetta,  Jouss.  Forc^Uanella  and  Microspira, 
Conr.     Pseudomarginella^  Carriere,  1881. 

Distr. — 200  sp.  Tropical  and  subtropical ;  Caribbsean,  West 
African, Indo-Pacific, etc.  Fossil, 75sp.  Cretaceous (?), Eocene;. — ; 
tlnited  States,  Europe,  Australia.     M»  glabella^  Liiin.  (Iv,  56). 

Shell  ovately  oblong  to  subcylindrical,  smooth,  polished, 
sometimes  longitudinally  ribbed ;  spire  short-conical  or  con- 
cealed;  aperture  narrow,  elongated,  obtuse  or  truncated  in  front; 
columella  plicate ;  outer  lip  with  a  thick  marginal  varix,  its  inner 
margin  smooth  or  crenulated. 

GLABELLA,  Swaiusou.  Volutifonu,  spire  more  or  less  conic, 
well  developed,  usually  longitudinally  plaited  about  the  shoulder 
of  the  body-whorl ;  pillar  with  distinct  basal  plaits ;  lip  thick, 
toothed  or  crenate,  rarely  smooth  within,  if.  Adansomi^  Kieiier 
(Iv,  57).  . 

PRUNXJM,  H.  and  A.  Adams.  Shell  smooth,  oval,  spire  slightly 
prominent ;  outer  lip  thick,  unarmed,  inner  lip  frequently  forming 
a  callous  deposit;  color  light  gray  or  yellowish  gray,  usudlly 
without  distinct  bands  or  spots ;  exterior  lip-margin  sometimes 
orange-brown.     M,  marginata^  Born  (Iv,  59,  60). 

CEYPTOSPiRA,  Hinds.  Shell  swollen,  smooth,  spire  very  short, 
nearly  concealed ;  columella  five-  or  six-plaited ;  outer  lip  thick- 
ened, smooth  within ;  color  gray  or  yellowish  olivaceous,  usually 
without  bands,  sometimes  interruptedly  banded  or  strigate. 
Nearly  related  to  Prunum,  but  differs  in  having  a  shorter  spire, 
less  callous  deposit  and  more  columellar  teeth  or  plaits.  M, 
elegans^  Gmel.  ( Iv,  58). 

voLUTELLA,  Swaiuson.  Bulliform,  ovate-oblong;  spire  de- 
pressed ;  pillar  with  four  oblique  plaits  at  the  fore-part,  lip  smooth 
within,     if.  bullata,  Born  (Iv,  61). 

PERSiouLA,  Schum.  Shell  Bulliform,  spire  depressed  or  sunken ; 
usually  banded  or  spottied  ;  aperture  long,  the  outer  lip  geherally 
denticulated  within,  with  a  posterior  <^annel,  inner  lip  with  a 
callosity  posteriorly,  four  plaits  anteriorly,  with  smaller  oties 
behind  them,  becoming  obsolete.   M,  persicula,  Linn.  (Iv,  62). 

Gi3Bi!RtJtiA,  Swainson.  Shell  snboval;  spire  slightly  promi- 
nent, outer  lip  posteriorly  dilated  and  gibbous,  not  denticulated. 
A  group  of  small  species  differing  from  Persictila  in  the  spire 
being  slightly  prominent  instead  of  sunken,     if.  miliaria,  Linn. 

CLOSIA,  Gray.  Spire  involute;  lip  thick,  usually  dentate 
within;  columella  heavily  incrusted  with  callus,  the  two  lower 
plaits  very  prominent,  two  upper  ones  not  so  prominent,  above 
them  there  ar6  sometimes  false  folds  or  transverse  ridges  as  in 
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Cypraea.    The  dorsal  aspect  is  muoh  like  GypreBa.     M.  aardaj 
Kiener  (Iv,  63). 

VOLVARiA,  Lam.  (Hyalina,  Schum.)  Shell  subcylindrical, 
spire  very  short  or  concealed ;  outer  lip  of  aperture  without 
varix  or  thickening.  M.  averia,  Gmel.  (Iv,  64).  M.  bulloides, 
Lam.  (Iv,  65). 

Family  OLIVIDJB. 

Anima-l  with  a  recurved  siphon  and  voluminous  foot,  its  lobes 
usually  reflexed  over  the  sides  of  the  shell,  and  fissured  on  each 
side  in  front.     Dentition  (x,  15). 

Operculum  corneous,  small ;  frequently  wanting. 

Shell  brilliantly  colored,  porcellanous,  without  epidermis,  the 
columellar  lip,  sutures  and  spire  more  or  less  covered  with  a 
callous  deposit ;  outer  lip  simple,  notched  below. 

Subfamily  OLIVINJE. 

Head  and  tentacles  more  or  less  concealed ;  mantle  with  a 
tapering  lobe  in  front,  and  a  posterior  appendage  which  reposes 
in  the  channeled  suture* 

Operculum  present  in  Olivella,  absent  in  the  typical  Oliva. 

Shell  solid,  smooth,  subcylindrical,  sutures  channeled,  inner 
lip  more  or  less  plicate  anteriorly. 

Olivella,  Swalnson. 

Rice-shell.     Syn, — Olivina,  d'Orb.    Micana,  Gray; 

Distr,—^l  sp.  N.  Carolina,  W.  Indies,  W.  Coast  of  America, 
Senegal,  China,  Philippines,  Australia,  Polynesia.  0.  undatella^ 
Lam.  (Ivi,  66). 

Shell  polished,  small ;  spire  produced,  acute,  suture  canalicu- 
lated ;  aperture  narrow  behind,  enlarged  anteriorly ;  columella 
plicated  in  front,  callous  posteriorly. 

Animal  without  tentacles  or  eyes,  mantle  with  a  large  frontal 
lobe;  foot  not  very  voluminous,  truncate  behind,  the  shield 
narrow,  the  side-lobes  small  and  acute. 

Operculum  horny,  thin,  half  ovate,  with  apical  nucleus. 

Olivella  is  distinguished  from  Oliva  by  the  small  size  of  its 
shell,  its  more  produced  spire,  the  presence  of  a  large,  thin, 
homy  operculum,  and  the  want  of  eyes.  D'Orbigny  has  observed 
0.  Tehuelcha  suddenly  expand  the  lobes  of  its  foot^  and  using 
them  to  beat  the  water  like  the  wings  of  the  pteropods,  dart 
rapidly  through  the  element. 

Oliva,  Brug. 

Syn, — Dactylidia,  H.  and  A.  Ad.  Ispidula,  Gray.  Porphyria, 
Bolten.  Strephona,  Browne.  Dactylus,  Klein.  Galeola  and  Car- 
mione.  Gray. 
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Distr. — 55  sp.  Subtropical ;  East  and  West  America,  W. 
Africa,  India,  China,  Polynesia.  Fossil.  Eocene — .  0.  erythro- 
stoma^  Lam.  (Ivl,  67). 

Shell  oblong,  subcylindrical,  polished;  spire  short,  conic; 
suture  canaliculated ;  aperture  long  and  narrow,  anteriorly  widely 
notched ;  columella  obliquely  plicate,  sulcate  or  striate  in  front, 
posteriorly  callous ;  outer  lip  simple. 

Animal  with  tentacles  enlarged  at  the  base;  mantle  with  a 
posterior  filament  lodged  in  the  channeled  suture  of  the  spire ; 
foot  long  and  acuminate  behind,  shield  with  the  side-lobes  taper- 
ing, acute,  small. 

Operculum  none,  in  the  restricted  group. 

Like  most  shells  enveloped  in  the* voluminous  foot  of  the 
animal,  Oliva  has  no  epidermis.  The  shell  has  an  under  layer 
with  different  pattern  of  coloring,  but  this  is  never  exposed 
except  in  worn  specimens,  or  else  artificially  by  the  aid  of  acids : 
hence  it  is  evident  that  unlike  the  Cyprsea,  which  changes  its 
pattern  upon  becoming  mature,  the  two  layers  of  Oliva  are 
simultaneously  produced  at  all  stages  of  its  growth.  The  interior 
volutions  are  often  absorbed  till  they  become  of  paper-like 
tenuity  in  order  to  accommodate  the  increasing  bulk  of  the 
animal. 

LAMPROnoMA,  Swainson.  (Ramola,  Gray.)  Spire  acuminate, 
elevated,  suture  canaliculated ;  inner  lip  simple  posteriorly,  but 
regularly,  numerously  plicate  anteriorly,  the  plicse  more  trans- 
verse than  in  the  typical  group.  0.  volutella  (Ivi,  68 — the  only 
species )  is  found  in  vast  numbers  over  many  acres  on  the  sandy 
beach  west  of  the  city  of  Panama.  Some  time  after  the  retreat 
of  the  tide,  it  is  found  crawling  about  with  much  vivacity  on 
the  wet  sand.  The  shell,  while  the  animal  is  moving,  is  wholly 
covered  with  the  foot-lobes,  and  these  are  entirely  concealed 
with  a  thick  coat  of  sand.  When  the  first  wave  of  the  returning 
tide  strikes  them,  washing  off  this  coating,  they  instantly  bury 
themselves. 

CALLiANAX,  H.  and  A.  Adams.  (Scaphula,  Gray.)  Shell  swollen, 
ovate,  with  short  conical  spire  and  channeled  sutures  ;  aperture 
wide,  effuse  in  front ;  inner  lip  with  a  very  thick,  defined  callus, 
and  a  few  frequently  indistinct  anterior  plaits.  2  sp.  W,  Coast 
of  America,  Patagonia.     0.  hiplicdta^  Sowb.  (Ivi,  69).. 

AOABONIA,  Gray.  (TortoUva,  Conr.  Hiatula,  Swains.)  Shell 
thin,  oliviform,  but  a  little  effuse  anteriorly ;  spire  acuminate  ; 
aperture  rather  wide,  effuse  below;  columella  not  thickened 
posteriorly,  tumid,  with  a  few  oblique  plaits  in  front.  Has  a 
small  operculum.     O.  hiatula^  Lam.  (Ivi,  70). 

oiiiVANCiiiLARiA,  d'Orb.  (Utriculina,  Gray.  Lintricula,  H. 
and  A.  Adams,  Scaphula,  Swains.  Anazola  and  Claneophila, 
Gray.)     Shell  smooth,  wide,  oblong,  last  whorl  swollen ;  spire 
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very  short,  the  suture  not  canaliculated  to  the  apex ;  aperture 
rather  large  and  wide,  inner  lip  somewhat  tortuous,  with  a  large 
callosity  behind,  incurved  in  the  middle,  and  two  or  three  oblique 
anterior  plaits.  Head  and  tentacles  concealed ;  mantle  with  a 
large,  thick,  fleshy  appendage  behind,  partially  covering  the 
spire ;  foot  very  voluminous,  truncate  posteriorly,  shield  with 
the  side-lobes  very  large  and  rounded.  Operculum  small,  half 
ovate,  with  subapical  nucleus.  Appears  to  connect  Oliva  with 
Ancillaria.  Brazil,  W.  and  S.  Africa.  O.  Brasiliana,  Lam. 
(Ivi,  71), 

PiiOCHEUEA,  Gabb.  Shell  olive-shaped,  suture  nearly  obsolete, 
as  in  Ancillaria ;  spire  short ;  outer  lip  internally  thickened  in 
the  middle ;  inner  lip  callous,  with  several  transverse  folds,  of 
which  the  upper  are  smallest;  columella  strongly  recurved  at 
the  base,  like  a  Dibaphus.  P.  crassilabra^  Gabb.  Tertiary ;  West 
Indies. 

Subfamily  ANCILLABIINJS. 

Head  concealed ;  eyes  none ;  tentacles  rudimentary ;  mantle 
with  a  tapering  lobe,  in  front;  foot  voluminous,  bifid  behind, 
shield-grooved  on  the  upper  surface,  side-lobes  not  much  pro- 
duced. Operculum  small,  ovate,  acute,  sometimes  entirely 
wanting.  Shell  usually  polished;  sutures  covered  by  callus; 
whorls  smooth  ;  aperture  effuse,  the  columella  variously  grooved 
and  twisted  in  front. 

MoNOPTYQMA,  Lea. 

iSyn.-r-Not  Monoptygitia,  Gray.     Chiloptygma,  H.  and  A.  Ad. 

Distr. — Fossil.  Eocene ;  United  States.  M.  Alabameneis^  Lea 
(Ivi,  74).  One  recent  species,  M,  eangua,  Sowb.,  is  possibly  a 
monstrosity. 

Shell  with  elevated  spire  and  callous  columella,  the  latter  with 
a  subcentral  conical  tooth-like  callous  projection.  Dr.  Lea's 
second  species  of  his  genus  is  an  ActaBOn. 

ANciiiLARiA,  Lam. 

Etym, — Ancillay  a  maiden. 

Syn, — Ancillopsis,  Conr.  Sparella,  Gray.  Anaulax,  Roii^y. 
Ancilla,  Lam.     Amalda,  H<  and  A.  Adams.     Saudella  Gray. 

Distr, — 17  sp.  Red  Sea,  Indian  Ocean ,  Australia,  Japan,  West 
Indies.  Fossil.  Eocene — 5  U.  S.,  Eur.  A.  TankermU&i^  Swains. 
(Ivi,  73). 

Shell  oblong  or  subcylindrical,  thick  and  smooth  in  the  typical 
species ;  body-whorl  usually  swollen ;  sutures  covered  by  enamel ; 
aperture  broadly  effuse  below ;  columella  (typically)  not  umbili- 
cated,  with  a  few  oblique  anterior  plaits.  The  revolving  basal 
groove  ends  occasionally  in  a  slight  anterior  labral  projection  or 
tooth. 
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OLivuLAj  Oonrad.  Shell  decussated  by  distinct  close,  longitu- 
dinal and  revolving  fetriae;  spire  covered  by  a  longitudinally 
striate  callous  deposit,  forming  a  raised  band  upon  the  sutute  of 
the  body-whorl;  aperture  posteriorly  channeled.  Fossil  only. 
A,  stnminea^  Conr.  (Ivi,  72). 

ANOLAGiA,  Gray.  (Cymbancilla,  Fischer.)  Shell  bblong-ovate, 
thin ;  body-whorl  swollen,  irregularly  covered  with  slight 
revolving  striae ;  spire  very  short,  calious.  Somewhat  resembles 
the  genus  Cymbium.     A,  Mauritiana^  Sowb.  (Ivi,  15). 

DiPSAOGUs,  Klein.  Shell  solid,  jpolished ;  oolumellar  lip  twisted, 
separated  from  the  body-whorl  by  a  tortuous  fissure  opening  into 
the  umbilicus  above ;  outer  lip  with  a  slight  tooth  in  front.  A. 
gldbrata^  Linn.  (Ivi,  76). 

ANCiLLiNA,  Bellardi,  1882.  Spire  produced,  body-whorl  rather 
short ;  on  all  the  whorls  is  a  narrow  channel  close  to  the  suture ; 
columella  uniplicate.  A.  putsilla,  Fuchs.  Tertiary ;  Northern 
Italy. 

ANCiLLARiNA,  Bellardi,  1882.  Shell  narrowly  elongated,  sub- 
cylindrical,  with  short  spire ;  anterior  area  defined  by  an  oblique 
sulcus  which  terminates  in  a  tooth  on  the  outer  lip.  A,  suturalis, 
Bon.     2  sp.     Tertiary ;  Northern  Italy. 

Subfamily  HARPING. 

*  .        •        •         ■     ' 

Head  and  tentacles  exposed;  eyes  conspicuous;  man.tle  ^imple^ 
enclosed)  without  a  tapering  appendage  in  front ;  foot  large,  flat, 
not  reflexed  on  the  sides  of  the  shell.  No  operculum.  Shell 
large,  ventricdse,  longitudinally, ribbed;  columellar  lip  without 
anterior  plications  or  grooves.    Dentition  (x,  16). 

Harpa,  Lam. 

Harp-shell. 

Syn, — Harpali^,  Link.     Harparia;  Baf.     Lyra,  6rifl3th. 

Distr, — 9  sp.  Tropical ;  Mauritius,  Philippines,  Ceylon,  Poly- 
nesia;, West  Coast  of  America  (absent  from  the  tropical  Atlantic 
0.).     Fossil.    Eocene — .     H,  veMricoaa^  Lam.  (Ivi,  tl)* 

Generic  characters,  those  of  the  subfamily*. 

The  figure  (x,  16)  of  the  dentition  is  copied  from  Troschel, 
and  is  from  a  quite  young  individual.  The  lingual  ribbon  ife,  in 
this  genus,  very  minute  compared  with  the  size  of  the  animal. 
Troschel  was  not  able  to  detect  any  lateral  teeth,  btit  Macdonald, 
who  only  observed  them  towards  the  posterior  exttemity,  records 
that  they  are  very  similar  to  those  of  Oliva.  Other  observers 
have  not  found  a  trace  of  lingual  armature,  And  it  is  possibly 
only  developed  in  the  young  animal.  The  animal  of  Harpa  is 
variegated  with  beautiful  colors.  It  crawls  T^ith  vivacity.  The 
front  of  the  foot  is  crescent-shaped,  and  divided  by  deep  lateral 
fissures  fi*om'  the  posterior  part.   Unable  t6  withdraw  Completely 
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within  its  shell,  it  is  said,  when  irritated,  to  spontaneously  detach 
a  portion  of  this  foot. 

siLiA,  Mayer^  1876.  Ribs  deflected,  spire  short,  suture  not  deep. 
H.  Zitteli,  Mayer.     Eocene. 

HABPOPSis,  Mayer,  1876.  (Buccinopsis,  Bayle.)  Shell  smooth, 
the  last  whorl  slightly  angulated  below  the  suture,  very  large  and 
long ;  mouth  small,  lengthened ;  inner  lip  with  thin  callus ;  outer 
lip  with  slight  posterior  sinus.  H.  ^romboides,  Lam.  Eocene ; 
Paris  basin. 

Family  COLUMBBLLID^. 

Shell  oval,  covered  by  an  epidermis;  spire  more  or  less 
developed,  generally  short ;  aperture  narrow,  elongated,  termi- 
nating in  a  very  short  anterior  canal ;  columellar  lip  usually  den- 
tate ;  outer  lip  mostly  thick,  incurved  in  the  middle  and  internally 
crenulated.  Animal  with  a  large,  flattened  head ;  the  foot  narrow, 
oval,  elongated ;  the  siphon  scarcely  longer  than  the  canal  of  the 
shell.  Operculum  very  small,  lamellar,  corneous.  Dentition 
(x,20).     . 

CoLUMBELLA,  Lam.,  1799. 

Etym, — Diminutive  of  columba^  a  dove. 

Syn, — Columbus,  Montf.,  1810.  Peristera,  Rafinesque,  1815. 
Pygmsea  (Humphrey),  Mdrch,  1858. 

Distr, — 300  sp.  Mostly  subtropical;  Atlantic  Coast,  U.  S., 
West  Indies,  Mediterranean,  India,  China,  Japan,  Philippines, 
Australia,  Polynesia,  W.  Coast  of  AmeHca.  Fossil.  Tertiary. 
6^  mercatoria^  Lam.  (Ivi,  78). 

Shell  strombiform  or  obovate,  smooth  or  longitudinally  or 
transversely  ribbed;  internal  lip  excavated  in  the  middle,  crenu- 
lated or  denticulated  in  front ;  outer  Up  inflected  and  internally 
thickened  and  crenulated  in  the  middle. 

NiTiDELLA,  Swaiusou,  1840.  Shell  oval,  smooth,  spire  elevated  ; 
aperture  somewhat  effuse  below ;  columella  with  two  small  ante- 
rior plications,  outer  lip  somewhat  thickened.  C,  nitida^  Lam. 
(Ivi,  79;. 

ALIA,  H.  and  A.  Adams,  1863.  Shell  thin,  smooth,  spire  mod- 
erate :  aperture  oval ;  inner  lip  finely  crenulated,  outer  lip  thick, 
not  callous  in  the  middle,  striate  within.  G.  unifoHciata,  Sowb. 
(Ivi,  80). 

MiTRELLA,  Klsso,  1826.  Shell  mitriform,  smooth,  spire  elevated ; 
columella  smooth  or  with  a  few  anterior  rugosities ;  outer  lip 
smooth,  or  crenulated  within.     C.  lactea^  Duclos  (Ivi,  81).- 

ATiLiA,  H.  and  A.  Adams,  1853.  Shell  fusiform,  longitudinally 
plicate ;  spire  elevated,  aharp ;  last  whorl  suddenly  narrowed  in 
front.     C  suffusa^  Sowb.  (Ivi,  82). 

ANACHis,  H.  and  A.  Adams,  1853.  Shell  oval-fusiform,  longi* 
tudinally  ribbed;  spire  elevated ;  aperture  narrow;  opluxn^Ua 
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straight ;  outer,  lip  nearly  straight,  areniiLated  within.   (7.  rugosa, 
Sowb.  (Ivi,  83). 

SEMINELLA,  Pease,  1861.  (Cytharopsis,  Pease,  1861.)  Shell 
small,  fusiform,  longitudinally  costate ;  lip  slightly  emarginate 
above,  Urate  or  denticulate  within%     G.  gracilis^  Pease  (Ivi,  84). 

MiTBOPSis,  Pease,  186*7.  Bhetl  fusiform,  longitudinally  more 
or  less  costate  or  plicate;  aperture  narrow;  lip  dentate  j  sinuate 
above;  columella  callous,  plicate.  Described  as  a  group  of 
Mitridlse,  but  appears  to  be  more  nearly  related  to  the  Oolum* 
bellas.     C./uet/ormie^  Pease  (Ivi,  95). 

CONIDEA,  Swainson,  1840.  (Pyrene  [Bolten],  H.  and  A.  Ad., 
1853.  Conella,  Swainson,  1840.)  Shell  fusiform;  inner  lip 
reflected  in  front ;  out^r  lip  crenulated  within.  G,  tringa,  Lam. 
(Ivi,  85).     G.  Fhilippinarum^  Reeve  (Ivi,  86*). 

MX7A,  Reeve,  1859.  (Conella,  H.  and  A.  Adams,  not  Swainson, 
1853.)  Shell  conoid,  regularly  attenuated  towards  the  base,  spire 
rather  short,  generally  superficially  ehanneled ;  aperture  elon- 
gated, narrow,  interior  with  revolving  short  ridges  near  the 
margin.  6  sp.  So.  Africa,  W.  Indies,  Java,  Philippines.  G.  conu 
formiSj  Sowb.  (Ivi,  94). 

STROMBiNA,  Morch,  1852.  Shell  fusiform,  turriculated ;  spire 
sharp ;  whorls  gibbous,  nodulous ;  inner  lip  with  a  rather  thick 
callus ;  outer  lip  thick,  jsometimes  sinuous  behind ;  anterior  canal 
well-formed.     0.  lanceolaia^  SoWb.  (Ivi,  87). 

AMYCLA,  H.  and  A.  Adams,  1853.  Shell  bucciniform,  smooth, 
solid;  aperture  oval ;  columella  smooth, truncated  in  front;  outer 
lip  arcuated,  crenulated  within.     (7.  <ierme$toidea,  Lam.  (Ivi,  88). 

ASTYRis,  H.  and  A.  Adams,  1853.  Oval-fusiform,  smooth  or 
transversely  striated;  aperture  oval;  Inher  lip  smooth,  not 
callous;  outer  lip  sinuous  posteriorly,  crenulated  within.  (7. 
Glausiliaeforme,  Kiener  (Ivi,  89). 

^sopus,  Gould,  1860.  Shell  fusiform,  gibbous,  broadly  truncate 
in  front;  aperture  lunate,  with  a  posterior  callus  on  the  body; 
columella  smooth,  vitreous ;  suture  abnormally  arcuate  near  the 
aperture.  Animal  white ;  foot  emarginate  in  front,  obtuse  behind, 
bearing  a  corneous  flabdliform  operculum ;  head  small ;  tentacles 
short,  broad,  eyes  in  the  middle ;  siphon  wide,  short.  Said  to 
be  intermediate  between  Columbella  and  Mitra.  ^.  JaponicuSj 
Gould, 

Engika,  (jlray,  1839. 

Distr, — 45  sp.  Tropioul;  Indo-Ppicific,  Polynesia,  Panama, 
West  Indies,  etc.     E.  trifasciata,  Reeve  (Ivi,  90). 

Shell  ovate-conic ;  spire  sharp,  with  longitudinal  nodulous  ribs, 
decussated  by  revolving  lines  ^,  aperture  narrow,  with  several 
oblique  plications  in  front;  outer  lip  rather  thick,  inflected  or 
callous  in  the  middle,  crenulated  within.  /       '      . 

pusiostoma,  Swainson,  1840.    Shell  ovate ;  inner  lip  granulose ; 
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oater  lip  greatly  thickened  in  the  middle  and  denticulated.     E. 
mendicaria,  Lam.  (Ivi,  91). 

Alcira,  H.  Ad.,  1860. 

Bistr. — A,  elegansj  Ad.     South  Africa. 

Shell  fusiform,  thin;  spire  produced;  whorls  transversely 
striated;  aperture  ovate;  columellatruncate,with  a  single  oblique 
fold  anteriorly;  outer  lip  thin,  smooth  internally,  expanded  at 
the  hind-part,  and  with  the  anterior  margin  erenulated.  Differs 
from  other  groups  in  its  expanded  lip,  which  is  not  thickened, 
and  from  most  others  in  the  columellar  fold. 

CoLUMBBLLiNA,  d'Orb.,  1843. 

Syn, — Zittelia,  Gemmellaro,  18Y0. 

Distr. — 4  sp.  Cretaceous ;  France,  India.  C,  ornaktj  d'Orb. 
(Ivi,  92).     1  sp.    Recent. 

Shell  oval,  thick,  ventrieose;  aperture  narrow,  flexuous, 
narrowed  in  the  middle,  ending  posteriorly  in  a  prolonged  lateral 
canal ;  outer  lip  much  thickened  and  smooth  within. 

COLUMBEL]LARIA,  EoUc,  1861. 

Distr. — Upper  Jura;  Europe.     C  corallina^  Quens,t.  (liv,  35a). 

Shell  long-oval ;  body-whorl  rather  inflated  ;  spire  moderate ; 
aperture  wide  below;  outer  lip  rounded,  not  inflected  in  the 
middle,  with  strong  revolving  ribs  within;  columellar  callus 
thin,  showing  the  sculpture  pf  the  bodyrwhorl. 

Amphissa,  H.  and  A.  Ad.,  1863. 

Dialr, — 2  sp.  West  Coast  of  North  Anierica.  A.  corrugata^ 
Rve.  (Ivi,  93). 

Shell  bucciniform,  longitudinally  ribbed ;  spire  elevated ; 
aperture  rather  wide,  enlarging  below  and  terminating  in  a  wide 
anterior  sinus;  inner  lip  callous,  plicate  below;  outer  lip  not 
thickened  on  the  margin,  plicate  within. 

Family  CANCELLARIIDiE, 

Shell  ribbed,  cancellated  by  revolving  lines ;  mouth  produced 
or  angulated  in  front ;  columella  plicated,  outer  lip  ribbed  within. 
Teeth  shaped  somewhat  like  those  of  the  family  Conidse,  arranged 
in  two  rows ;  the  head  does  not  seem  to  be  elongated,  the  ros- 
trum being  rudimentary.     There  is  no  operculum, 

Canc£LI«ariA)  Lam. 

Etym. — GaneellatiLs^  cross-barred. 

Distr. — TO  sp.  West  Indies,  Mediterranean,  Weert  Africa, 
India,  China,  W.  Coast  of  tropical  America.     Fossil,  60  sp. 
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Gommenoing  with  the  XJppier  Otetaceoae.  O.  caneellata^  Lmn. 
(Ivii,  96). 

Shell  aval,  oanoellated,  reticulated  or  ribbed  ;  last  whorl  ven* 
tricose ;  aperture  oblong,  canaliculated  in  front,  danal  short, 
sometimes  recurved,  columella  with  several  large  oblique  plica- 
tions. '  ■ 

The  Cancellarise  ^re  vegetable  fteeders,  ranging  from  low-water 
to  40  fathoms. 

TRiGONOSTOMA,  Blainv.  Shell  conie-oval,  widely  umbilicated  ; 
whorls  angular  or  babylonic,  longitudinally  ribbed ;  aperture 
triangular,  angulated  in  front.     (7.  tuberculosa^  Sowb.  (Ivii,  91). 

APHERA,  H.  an4  A.  Adams.  Shell  oval,  not  umbilicated ; 
columella  and  inner  margin  of  aperture  widely  covered  with 
callus.     C.  tessellatdy  Sowb.  (Ivii,  98). 

EUCLIA,  H.  and  A.  Adams.  Shell  pyriform,  not  umbilicated  ; 
spire  very  short ;  whorls  smooth ;  columella  with  large  anterior 
plications.     0.  solida,  Sowb.  (Ivii,  99). 

MERiGA,  H.  and  A.  Adams.  Shell  oval,  spire  sharp ;  whorls 
reticulated ;  aperture  oblong,  not  channeled  in  front ;  columella 
with  oblique  plications;  internal. lip  callous,  exterior  lip  sharp. 
C,  elegans,  Sowb.  (Ivii,  lOft). 

NARONA,  H.  and  A.  Adams.  Shell  oval,  fusiform ;  spire  elevated, 
sharp ;  whorls  sharply  ribbed ;  aperture  oblong,  canaliculated 
in  front;  the  qplumella  plicate,  posterior  rib  the  largest;  outer 
lip  crenylated.     (7.  clavatula^  Sowb,  (Ivii,  1). 

MASSYLA,  H.  and  A.  Adams.  Shell  oval,  turbinated,  spire 
obtuse;  whorls  transversely  striated;  aperture  reflected  and 
channeled  in  front ;  columella  truncated.  C.  corrugata,  Hinds 
(Ivii,  2). 

TUB3IN0PSIS,  Conr^  Columella  with  a  single  very  oblique  fold 
near  the  basal  ma,rgi)i.     G.  Hilgardi,  Conn  (Ivii,  3). 

MOREA,  Conrad.  Short,  elliptical ;  aperture  much  longer  thai) 
the  spire ;  columella  reflexed,  concave,  with  a  prominent  acute 
fold  at  the  base.  Jf.  cancellaria^  Conr.  (Ivii,  4t),  Cretaceous ; 
Miss. 

BABYLONELLA,  Conr.,  1865.  XJncharacterized.  11  sp.  Eocene. 
(7.  elevata,  Lea.     Claiborne,  Ala. 

Admete,  MoUer. 

J)i8tr.-^-A.  viridula^  Fabr.  (Ivii,  5). 

Shell  oval,  thin,  diaphanous,  covered  by  a  thin  epifl^rmis; 
spire  sharp ;  last  whorl  ventricose ;  aperture;  oval,  feebly  chan- 
neled, in  front;  columella  arcuated,  obliquely  truncated,  with 
rudimentary  plications ;  outer  lip  sharp. 

This  small  group  repi?esents  Cancellaria  in  boreal  seas  in  the 
same  manner  that  Trophon  replaces  Mnrex  and  Bela  does 
Mangelia. 
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ADMBTOFsrs,  Meek,  1872.  Lower  fold  of  columella  most 
distinct,  whilst  the  second  fold  is  the  most  prominent  in  Admete ; 
inner  lip  thickened  throughout.  S  sp.  Cretaceous ;  Utah.  A. 
gregaria^  Meek  (tvii,  6). 

[Genus  Purpurina,  Lycett.  This  group  of  fossil  shells,  which 
I  have  placed  in  the  Purpurinae,  is  by  others  referred  to  Gan- 
cellariidfie.] 

Family  TEREBRIDJE. 

The  Terebras  are  known  by  their  long,  narrow,  many-whorled 
shells,  with  small  aperture,  notched  in  front,  and  no  true  colu- 
mellar  plaits.  The  animal  has  a  foot  rounded 'in  front,  elongated 
behind ;  the  head  is  large,  with  short,  small  tentacles ;  eyes  at  or 
near  the  tips  of  the  tentacles,  or  wanting ;  between  the  tentacles 
extends  a  rather  long  cylindrical  trunk.  Operculuni  annular, 
horny,  with  apical  nucleus. 

Tereb&a,  Lam. 

Auger-shell. 

jS(yn.-^Terebraria,  Raf.  Aeus,  Humphrey.  Dorsanum,  Gray. 
Pyramitra,  Goelatura  and  Terebrifusus,  Conr. 

Distr. — About  200  sp.  Mostly  tropical ;  East  Indies,  West 
Coast  America,  etc.     Fossil,  26  sp.     Commencing  with  Eocene. 

Shell  elongated,  turriculated,  narrow,  solid ;  whorls  numerous, 
rather  flattened,  with  superficially  impressed  sutures ;  aperture 
small,  ovate,  profoundly  notched  at  the  base ;  colulnella  oblique. 

subula,  Schum.  Whorls  smooth,  aperture  not  produced. 
1\  mdculata,  Linn.  (Ivii,  Y). 

ABRETiA,  H.  and  A.  Adams.  Whorls  longitudinally  ribbed, 
aperture  a  little  produced  in  front.     T.  oerUhina^  Lam.  (Ivii,  8). 

HASTULA,  H.  and  A.  Adams.  Whorls  usually  smooth,  colu- 
mella simple,  a  little  produced  in  front.  T,  stHgiUakt^  Linn. 
(Ivii,  9). 

ETTRYTA,  H.  and  A.  Adams.  Shell  smooth  or  slightly  ribbed, 
turriculated ;  last  whorl  somewhat  ventricose ;  aperture  large ; 
columella  produced  in  fronts  a  little  twisted.  T.  aoiculata,  Lam. 
(Ivii,  10). 

TEREBRA,  Adausou.  Shell  much  elongated,  subulate  ;  whorls 
very  numerous,  rather  flat  with  a  spiral  band  revolving  beneath 
the  sutures ;  aperture  small^  eanaliculate.'  T,  mngiUifera,  Lam. 
(Mi,  11). 

MTURELLA,  Hinds.  Shell  much  elongated,  subulate;  whorls 
numerous,  ribbed  with  a  band  of  tuberoles  below  the  But uresi 
T,  nebulosa,  Sowh. 

PusioNiiLLA,  Gray. 

8yn, — Netrum,  Phil, 

Distr. — W.  Africa,  etc,     P.  nifat,  Adans.  (Ivii,  12), 
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Shell  fusiform  or  turriculated,  oblong-oval,  smooth ;  aperture 
oval-elongated,  large,  produced  into  a  twisted  canal  in  front; 
columella  carinated,  anteriorly  twisted,  with  a  small  basal 
plication. 

Family  PLEUROTOMIBwE. 

Shell  fusiform,  oanaliculated,  outer  margin  of  aperture  with  a 
slit  near  the  suture.  Operculum  corneous,  annular ^  not  always 
present.  Animal  with  tentacles  wide  apart,  the  eyes  at  their 
outer  bases. 

Pleurotoma,  Lam. 

Etym. — Pleura^  th^  side,  and  toma^  a  notch. 

Syn. — Turris, Humph.  Cochlespira,  Conrad.  Gemmula,Weink. 
Eucheilodon,  Gabb. 

Distr, — Over  600  sp.  World-wide;  low-water  to  100  fms. 
Fossil,  nearly  as  many,     Cret. — .     P.  babylonia^  Lam.  (Ivii,  13). 

Shell  turriculated,fusi£bnn,  terminated  anteriorly  by  a  straight, 
more  or  less  long  canal;  apei-ture  oval,  columellar  lip  smooth, 
straight  or  sinuous ;  outer  lip  somewhat  sinuous,  with  a  posterior 
sinus. 

SUBCULA,  H.  and  A.  Adams.  Turriculated,  internal  lip  obsolete ; 
canal  long,  narrow,  slightly  twisted.  P.  nodifera^  Lam.  (Ivii,  14). 

SDRCULiTES,  Courad.  Shell  with  spire  and  body-volution  nearly 
equal ;  the  latter  obconical,  rectangular  near  the  top,  and  flattened 
or  concave  above  from  the  angle  to  the  suture ;  sinus  of  lip  above 
the  angle  of  the  whorls,  shallow  and  broad.  S.  annosa,  Conrad. 
Mr.  Conrad  never  characterized  it ;  but  his  type-species  has  the 
characters  given  above.  It  seems  to  be  very  near  to  Surcula  but 
may  probably  be  retained  for  a  group  of  Tertiary  species,  with 
obconic  body-volutions,  usually  referred  to  Pleurotoma,  and 
forming  a  kind  of  transition  toward  the  Conidse  (Meek). 

GENOTA,  H.  and  A.  Adams.  (Pseudotoma,  Bellardi.  Crypto- 
conus,  Koen.  Dolichotoma,  Bellardi.  Roualtia,  Bell.?)  Shell 
mitriform ;  whorls  finely  cancellated ;  aperture  elongated,  canal 
short ;  sinus  profound.     P.  Mitrssformis^  Kiener  (Ivii,  15). 

BRACHYTOMA ,  S waius.  Shell  strombif orm ;  columellar  lip  rather 
thick ;  outer  lip  ascending  and  forming  a  sinus  or  narrow  canal 
near  the  suture.    P.  Stromboides,  Sowb.  (Ivii,  16). 

CONOPLEURA,  Hiuds.  Shell  coniform ;  aperture  narrow,  sinuous ; 
columellar  lip  callous ;  canal  very  short ;  outer  lip  sinuous,  with 
a  profound  lateral  sinus.     P.  f<triata^  Hinds  (Ivii,  17). 

DRiLLiA,  Gray.  (Moniliopsis,  Conrad.)  Turriciilated ;  aper- 
ture oval,  oblique ;  canal  short,  twisted ;  columellar  Up  strongly 
callous  above.  Animal  with  approximate  tentacles  and  eyes  at 
their  extremity.     P.  gibbosa,  Kiener  (Ivii,  18). 

GRASSispiRA,  Swains,    Shell  somewhat  claviform,tuberculated ; 
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scarcely  i^ny  antierior  canal ;  internal  lip  with  a  thick  posterior 
callus ;  external  lip  thick  within.    P.  pulchra^  Gray  (Ivii,  19). 

ciiAV08,  Montf.  Tuberoulated  or  spiny ;  aperture  rather  large ; 
internal  lip  smooth;  outer  lip  produced  below  the  sinus.  P. 
auriculifera^  Lam.  (Ivii,  20). 

ANCiSTROSYRiNX,  Dall.  (Candelabrum,  Dall.)  Shell  with  the 
posterior  surface  of  the  whorls  concave,  with  a  broad  deep  sinus, 
bordered  externally  by  a  peotin3.ted  elevated  frill,  directed  back- 
wards.    P,  elegans,  DalL     West  Indies. 

BEL  A,  Gray.  Shell  oval,  fusiform,  thin;  spire  produced ;  canal 
short ;  sinus  small,  near  the  suture ;  columella  flattened ;  oper- 
culum pointed  at  both  ends.  Northern.  P,  turricula^  Montf. 
(Ivii,  21). 

BELOMiTRA,  Fischcr,  1882.  Shell  like  Bela,  but  with  numerous 
plicfie  on  the  columella.  B,  paradowa^  Fischer.  Atlantic  0.,  627 
metres. 

LAGHESis,  Kisso.  (Anna  and  Nesaea,  Bisso.  Atoma,  Bellardi  ?) 
Turriculated,  with  convex  whorls  and  mammillated  apex ;  lip- 
sinus  obsolete ;  operculum  unguiform.  Animal  with  converging 
tentacles,  short  siphon  and  short  ovate  foot.  P.  minima,  Montf. 
(Ivii,  22). 

OLAYATULA,  Lam.  (Clavicantha,  Swainson.  Mesochilostoma, 
Seely?)  Subfusiform;  spire  produced ;  whorls  coronated ;  aper- 
ture oval;  canal  short;  columella  smooth,  sinuous;  lip-sinus 
profound.     P.  imperialism  Lam.  (Ivii,  23). 

CLiONBLLA,  Gray.  Shell  fusiform,  longitudinally  ribbed;. last 
whorl  usually  contracted  in  front ;  a  more  or  less  developed 
anterior  canal ;  and  posterior  sinus.  South  Africa-  A  Melania-  • 
like  shell,  usually  classed  with  Pirena,etc.,and  erroneously  sup- 
posed to  inhabit  fresh  waters.  The  eyes  are  placed  near  the  tips 
of  the  tentacles,  the  fopt  is  broad  and  very  short.  Operculum 
subelliptical  with  the  nucleus  near  the  middle  of  the  inner  side. 
Dentition,  l*l'l.     P.  huccinoides.  Lam.  (Iviii,  24). 

PERRONA,  Schum.,  1817.    (Tomella,  Swains.)     Shell  jfusiform,   * 
subclaviform ;  spire  more  or  less  eleys^ted,  smooth  or  carinated; 
aperture  somewhat  narrow,  terminating  in  a  rather  long  canal; 
inner  lip  callous  near  the  suture.     P.  lineata,  Lam.  (Iviii,  25). 

CLiNURA,  Bellardi.  Ovately  fusiform  or  turreted ;  sinus  deep, 
arcuate ;  lip  greatly  produced  anteriorly,  aliform ;  columella 
contorted;  canal  rather  long,  oblique.  P.  Calliope,  Brocchi 
(Iviii,  27). 

GLATHUREiJiA,Carp.  (Dcfrancia,  Millet.  Homostoma,  Bellardi.) 
Fusiform  or  turriculated ;  columellar  lip  without  callosity  except 
a  small  posterior,  tooth.  No  op,erculum.  The  cancellated  surface, 
more  ventricose  form  and  more  evident  canal  distinguish  it 
from  Mangelia,  the  emargination  of  the  outer  lip  from  Clavatula, 
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the  texture  and  sculpture  of  the  surface  from  Bela  and  Daphnella. 
F.  linearis,  Blainv.  (Iviii,  26). 

ZAFRA,  A.  Adams.  Acuminately  oval,  tumid  in  the  middle ; 
whorls  longitudinally  plicate,  the  last  constricted  at  the  base ; 
aperture  linear ;  inner  lip  effuse,  its  margin  free ;  outer  lip  acute, 
subsinuate  behind,  subinflected  in  the  middle.  P.  Pupoidea, 
H.  Ad.  (Iviii,  28  \ 

DAPHNELLA,  Hinds.  Shell  fusiform,  thin,  fragile,  usually 
striated  ;  aperture  elongated  oval,  canal  very  short.  Small  and 
elegant  shells  of  slight  thickness,  distinguished  from  Defrancia 
by  their  elongated  body-whorl,  tenuity  and  sculpture.  No 
operculum.     P.  ornata,  Hinds  (Iviii,  29). 

MiTROMORPHA,  A.  Ad.  Shell  small,  elongately  fusiform ;  whorls 
flattened,  with  revolving  lirse,  and  sometimes  longitudinally 
plicate.  Aperture  narrow;  columella  straight,  slightly  trans- 
versely Urate ;  lip  acute,  smooth  within,  scarcely  sinuated  pos- 
teriorly. It  is  a  Mitriform  Daphnella,  of  small  size,  with  Urate 
whorls.     Distr, — California,  Japan.   Jf.  gracilis,  Carp.  (Iviii,  30). 

ciTHARA,  Schum.  (Mangelia,  Reeve  [not  teach  J.  Otocheilus, 
Conr.  Cytharella,  Monts,)  Fusiform,  polished,  longitudinally 
ribbed;  aperture  linear,  truncated  in  front,  slightly  notched 
behind ;  outer  lip  margined,  denticulated  within ;  inner  lip 
frequently  finely  striated.  The  animal  has  the  mantle-margin 
slightly  dilated  on  the  right  side.  No  operculum.  Over  50 
species  occur  at  the  Philippine  Islands.  P.  StromboideSy  Reeve 
(Iviii,  31). 

CYTHAROPSis,  A.  Ad.  Differs  from  Cithara  in  having  a  sub- 
produced  recurved  canal  and  cancellated  surface.  C.  cancellata^ 
A.  Ad.     Japan. 

GLYPHOSTOMA,  Gabb.  Like  Cithara,  having  numerous  colu- 
mellar  plaits  in  adult  specimens,  but  with  a  lengthened  canal 
and  deep  narrow  posterior  lip-sinus.  P.  dentifera,  Gabb  (Iviii, 
32).  A  number  of  recent  exotic  species  have  been  referred  to 
this  group. 

MANGELIA,  Leach.  (Bellaspira,  Conr.)  Fusiform,  mostly  longi- 
tudinally ribbed;  spire  elongated,  turriculated,  acuminated; 
canal  short,  more  or  less  truncated ;  columella  smooth ;  sinus 
near  the  suture.     No  operculum.     P.  ponderosa,  Reeve  (Iviii,  38). 

TYPHLOMANGELiA,  M.  Sars.  Narrow  and  elongate,  spire  pro- 
duced conic,  whorls  many,  nodosely  angulate  in  the  middle, 
aperture  narrow,  with  distinct  sinus,  the  outer  lip  simple,  arcuate 
and  inflexed  in  the  middle.  Operculum  pyriform.  Animal 
without  eyes.     P.  nivalis,  Lov.  (Iviii,  34). 

spiROTROPis,  Sars.  Shell  elongated,  turreted,  spire  produced, 
the  obtuse  apex  mammilliform,  whorls  numerous,  carinated  in  the 
middle,  aperture  narrow,  oblique,  with  a  short  canal,  sinus  deep, 
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remote  from  the  suture.   Operculum  ovate-pyriform.   P,  carinata^ 
Phil.  (Ivlii,  35).   * 

RAPHiTOMA,  Bellardi.  Fusiform,  turriculated,  spirally  sculp- 
tured ;  canal  short ;  sinus  very  small.  22  sp.  occur  on  the  Dal- 
matian coast  alone,  but  the  cancellated  species  may  be  more 
properly  referred  to  Clathurella.  There  are  a  number  of  Italian 
tertiary  species.     P.  ringens^  Bellardi  (Iviii,  36). 

TYRANTS,  Jeffreys.  Shell  minute,  cancellated ,  whorls  angulated , 
slightly  exserted  at  base,  aperture  pyriform,  outer  lip  thin,  simple, 
sinus  obsolete,  canal  short.  No  operculum.  T,  Morchii,  Malm. 
(Iviii,  3t). 

THESB  [A ,  Jeffreys.  Shell  thin ,  rather  smooth ,  somewhat  tumid , 
with  a  short  spire  and  irregularly  contorted  apex,  aperture 
slightly  expanded,  the  outer  lip  thin,  with  distinct  sinus,  canal 
short,  columella  simple.  No  operculum.   T,  nana,  Lov^n  (Iviii,  38). 

PLEUROTOMSLLA,  Verrill.  Shell  somewhat  turreted,  apical 
whorls  smooth,  others  shouldered  and  ribbed,  but  with  a  smooth 
concave  band  below  the  sutures;  outer  lip  very  thin,  sharp,  with 
a  wide,  deep  sinus  afcove.  No  operculum.  Animal  without  eyes. 
P.  Packardii^  Verrill.     N.  Engl.  Coast. 

BORSONIA,  Bellardi.  (Oligotoma,  Bell.)  Shell  fusiform,  with  a 
plication  upon  the  middle  of  the  columella.  Miocene;  Europe. 
P.  prima,  Bellardi  f  Iviii,  39). 

CORDIERA,  Roualt.  (Soobiuella,  Conr.  Aphanitoma,  Bellardi.) 
Shell  fusiform,  with  two  columellar  plaits.  This  and  the  last 
subgenus  should  probably  be  merged  in  one.  Eocene, Miocene; 
Eur.,  America.     P.  Pyrenaica,  Roualt.  (Iviii,  40). 

Halta,  Kisso. 

Etym, — Halios,  marine.     Syn, — Priamus,  Beck. 

Distr, — H,  Priamus,  Lam.  (Iviii,  41).     Spain. 

Shell  oblong-ovate,  ventricose^  thin,  polished  ;  spire  produced, 
apex  obtuse,  papillary  ;  columella  curved,  truncate  anteriorly ; 
outer  lip  simple,  thin,  effuse,  slightl}'^  sinuated  near  the  fore-part. 
No  operculum.  A  single  species  occurs  very  rarely  in  collec- 
tions, and  was  supposed  to  inhabit  the  Western  Coast  of  Spain ;  it 
occurs  in  the  Italian  tertiary.  Dr.  P.  Fischer  has  examined  the 
animal  of  this  singular  shell,  and  finds  it  to  be  related  to  Pleuro- 
toma.  Known  to  science  for  more  than  a  century,  the  habitat  of 
Halia  has  remained  unknown  until  quite  recently^;  it  is  now  cer- 
tain that  it  lives  off  Cadiz,  Spain. 

Family  CONID^. 

Teeth  subulate,  in  two  series,  on  a  tubular  prolongation  of  the 
retractile  proboscis,  with  a  bundle  of  sharp,  subulate  teeth  at  the 
exti'emity.  Head  with  a  produced  tubular  veil ;  tentacles  subu- 
late, eyes  on  bulgings  or  slight  truncatures  on  the  outer  side  of 


the  tentacles.  Mantle  enclosed,  with  an  elongate  siphon  at  the 
fore-part.  Foot  simple,  undivided,  oblong,  with  a  conspicuous 
aquiferous  pore  on  the  middle  of  the  under  surface. 

Operculum,  when  present,  rather  small,  ovate  or  unguiform, 
with  apical  nuclfeus. 

The  great  family  of  Cones,  characterized  b^'  the  peculiar 
structure  of  the  mouth,  no  less  than  by  the  similarity  in  the 
form  of  the  shell,  are  principally  inhabitants  of  the  equatorial 
seas.  Haunting  the  holes  and  fissures  of  rocks,  and  the  laby- 
rinths of  coral-reefs,  they  lead  a  predatory  life,  boring  into  the 
shells  of  other  moUusks  and  sucking  the  juices  from  their  bodies. 
In  the  Asiatic  region  the  species  seem  greatly  to  predominate, 
whilst  but  two  or  three  inhabit  European  seas,  and  about  fifty 
the  tropical  shores  of  America.    Low-water  to  30  or  40  fathoms. 

The  teeth  of  Conus  (x,  6 )  serve  for  attack  or  defense.  Mr. 
Arthur  Adams  (  Voy,  Samarang,  ii,  356)  relates  that,  at  the 
Moluccas,  Sir  Edward  Belcher  was  bitten  by  a  Cone,  which  sud- 
denly exserted  its  proboscis  as  he  took  it  out  of  the  water  with 
his  hand,  and  he  compares  the  sensation  he  experienced  to  that 
produced  by  the  burning  of  phosphorus  under  the  skin.  The 
bit^  leaves  a  small,  deep,  triangular  mark,  which  is  succeeded  by 
a  watery  vesicle. 

Conus,  Linn. 

Distr. — About  300  recent  sp.,  and  nearly  100  fossil  forins. 
Cretaceous — .     (7.  marmoreus,  Linn.  (Iviii,  42). 

Shell  thick,  obconic,  whorls  enrolled  upon  themselves,  the 
spire  short,  or  not  elevated,  smooth  or  tuberculated ;  aperture 
elongated,  narrow,  the  margins  parallel,  truncated  at  the  base  ; 
the  outer  lip  with  a  slight  sutural  sinus.  The  typical  group  is 
limited  by  H.  and  A.  Adams  to  species  with  regularly  conic 
shell,  short  or  depressed  spire  and  coronated  whorls. 

STEPHANOCONUS,  Morch.  Spire  elevated,  sutures  concave.  O. 
cedonullij  Linn,  (lix,  44). 

puNOTictJLis,  Swains.  Spire  slightly  felevated,  coronated,  last 
whorl  ventricose.     G.  pulicarius,  Brug.  (Iviii,  43). 

GORONAXis,  Swains.  Shell  a  little  turbinated,  spire  elevated, 
convex,  coronated.     G.  vermiculatus,  Lam.  (Iviii,  45). 

CYLiNDBELLA,  Swains.  Cyliudrically  conic,  with  revolving 
striae;  spire  elevated,  concave.     (7.  sulcatus,  Brug.  (Iviii,  46). 

NUBECULA,  Klein.  (Tuliparia,  Swains.)  Shell  light,  subcylin- 
drical ;  spire  short,  but  pointed  at  the  summit,  whorls  slightly 
coronated  j  aperture  effuse,  emarginate  in  front,  columella 
smooth  ;  outer  lip  with  a  wide  but  not  deep  notch  at  the  suture. 
M.  Quoy  observes  of  this  group  that  the  foot  is  very  large, 
and  not  entirely  retractile  within  the  shell,  as  in  other  members 
of  the  family ;  the  anterior  marginal  groove  conceals  a  large 
pore,  the  apierture  of  an  atiuifetous  canal ;  the  tubular, veil  is 
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fringed  at  the  margin,  and  can  sufficiently  dilate  itself  to  admit 
the  tip  of  the  little  finger  into  the  orifice.  Operculum  small, 
unguiculate,  slightly  curved.     G,  tulipa,  Linn.  (Iviii,  41). 

DENDROCONUS,  Swaius.  Shell  thick,  convex-conic ;  spiie  trun- 
cated, not  coronated.     C.  figidinus,  Linn,  (lix,  51). 

LiTHOCONUS,  Morch.  Conical,  carinated  at  the  suture.  (7. 
liter atus,  Linn,  (lix,  62). 

LEPTOCONUS,  Swains.  Conical,  sometimes  striated ;  spire  ele- 
vated, sharp,  concave.  The  foot  of  G,  miles^  says  Quoy,  is  very 
narrow,  and  the  operculum  longer  than  usual ;  the  tentacles  are 
slender  and  the  veil  pointed  at  the  extremity.  G,  nobilis^  Linn, 
(lix,  53). 

RHizocoNus,  Morch.  Shell  conical,  smooth ;  spire  short  but 
sharp,  last  whorl  carinated  at  the  suture.  C.  generalise  Linn, 
(lix,  54). 

OHBLYCONUs,  Morch.  Spire  elevated,  last  whorl  convex  near 
the  suture.     (7.  spectrum,  Linn.  (Iviii,  48). 

CYLINDER,  Montf.  (Tcxtilia,  Swains.)  Shell  conic-cylindrical, 
smooth;  spire  elevated,  sharp;  last  wl\orl  slightly  ventricose. 
G.  textile,  Linn.  (Iviii,  49). 

HERMES,  Montf.  (Theliconus,  Swain.)  Subcylindrical,  with 
revolving  ribs ;  spire  elevated,  obtuse,  convex.  G.  tendineus, 
Brug.    lix,  55). 

ooNORBis,  Swains.  Spire  much  elevated;  outer  lip  sinuous, 
forming  an  oblique  posterior  sinus.  Connects  Conus  with 
Pleurotoma.  Eocene;  England,  France.  G,  do^mitor,  Sol. 
(Iviii,  50). 

The  above  divisions  are  partly  recognized  as  genera,  partly  as 
subgenera,  by  H.  and  A.  Adams ;  but  they  possess  little  value, 
as  their  characters  merge  one  into  another.  Weinkauff",  who 
has  recently  monographed  the  genus,  casts  asi^e  these  divisions, 
and  in  their  stead  proposes  sections,  named  after  certain  specific 
types,  as  follows : 

1.  Marmorei.     (Typical  Conus.)     G,  marmoreus,  Linn. 

2.  Literati.     (Lithoconus  in  part.)     C.  literatuH,  Linn. 

3.  Figulini.     (Dendroconus.)     (7.  figulinus,  Linn. 

4.  Arenati.     ( Puncticulus.)     (7.  arenatus,  Hwass. 

5.  Mures.     (Coronaxis.)     G.  mus,  Hwass. 

6.  Varii.     (7.  varius,  Linn. 

7.  Ammiraies.     (Leptoconus  and  Rhizoconus  in  part.")     6\ 
aifn/miralis^  Linn. 

8.  Capitanei.     (Rhizoconus  in  part.)     G,  capitaneus,  Linn. 

9.  Virgines.     ( Lithoconus  in  part.)     G,  virgo,  Linn. 

10.  Dauci.     (Rhizoconus  in  part.)     0.  daucus,  Hwass. 

11.  Magi.  (Phasmoconus  and  Pianoconus,  Morch.)  G.inaguSj 
Linn. 

12.  Achatini.     (CHelyconns.)     0.  achatinus,  Chemn. 
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13.  Asperi.     (Hermes  and  Cylinder  in  part.)     0.  asper,  Lam. 

14.  Terebri.     (Hermes.)     C,  terehra^  Born. 

15.  Bulbi.     (7.  bulbus,  Reeve. 

16.  TulipaB.  (Nubecula,  and  Phasmoconus  in  part.)  C.tulipa, 
Linn. 

11.  Texti.     (Cylinder.)     C.  textile^  Linn. 

Family  STROMBID^. 

Shell  with  an  expanded  lip,  deeply  notched  near  the  canal. 
Operculum  claw-shaped,  serrated  on  the  outer  edge. 

Animal  furnished  with  large  eyes,  placed  on  thick  pedicels ; 
tentacles  slender,  rising  from  the  middle  of  the  eye-pedicels. 
Foot  narrow,  ill-adapted  for  creeping.  Lingual  teeth  single ; 
uncini,  three  on  each  side  (xi,  28). 

Strombus  gigas  (lix,  56)  is  occasionally  used  as  an  article  of 
diet ;  it  sometimes  produces  pearls ;  and  the  layers  composing  the 
shell  being  of  different  colors,  it  is  extensively  used  in  carving 
cameos.  It  is  also  ground  to  powder  for  the  manufacture  of  the 
finer  kinds  of  porcelain,  300,000  having  been  imported  into 
Liverpool  from  the  Bahamas  Islands  in  one  year,  and  used 
chiefly  for  this  purpose. 

The  perfect  development  of  the  large,  fine,  pedunculated  eyes 
of  Strombus,  together  with  its  very  elongated,  powerful,  mus- 
cular body  and  foot,  and  claw-shaped,  stout,  jagged,  horny  oper- 
culum, constitute  it  one  of  the  most  active  and  intelligent  of 
mollusks.  It  is,  in  fact,  a  most  sprightly  and  energetic  animal, 
making  extraordinary  leaps  in  its  endeavors  to  escape  from 
confinement,  planting  firmly  its  powerful  narrow  operculum 
against  any  resisting  surface,  insinuating  it  under  the  edge  of 
its  shell,  and,  by  .a  vigorous  effort,  throwing  itself  forwards, 
carrying  its  great  heavy  shell  with  it,  and  rolling  along  in  a 
series  of  jumps  in  a  most  singular  and  grotesque  manner. — ^A. 
Adams,  Voy.  Samarang,  ii,  493. 

Stbombus,  Linn, 

Etym, — Strombos,  a  top.     Syn, — Pyramis,  Bolt. 

Distr, — 66  sp.  W.  Indies,  Medit.,  Red  Sea,  Ind.  0.,  China, 
N.  Zeal.,  Polynesia,  W.  tropical  Am.  Occurring  on  reefs,  at 
low-water,  and  to  10  fms.  Fossil,  a  few  species.  Cretaceous-*-. 
S.  gigas,  Linn,  (lix,  56,  5t). 

Shell  ovate,  turreted  or  subfusiform ;  aperture  narrow,  elongate, 
emarginate  or  with  a  short  canal  in  front,  canaliculated  posteri- 
orly ;  outer  lip  often  lobed  and  with  a  deep  notch  in  front  near 
the  canal.  In  the  young  the  lip  is  not  expanded,  and  the  shell 
looks  like  a  Conus. 

MONODACTYLUS  (Klein),  H.  and  A.  Adams.  Outer  lip  with-  a 
posterior  much  produced  lobe.     S.  Pacificus,  Swains,  (lix,  58). 
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GALLiNULA  (Klein),  H.  and  A.  Adams.  Inner  lip  not  spread 
widely  over  the  body-whorl;  outer  lip  somewhat  restricted; 
having  a  long  posterior  canal,  ascending  the  spire.  S.  buc- 
cinctuSy  Linn,  (lix,  59). 

GANABiVM,  Schum.,  1817.  (Strombidea,  Swains.)  Inner  lip 
restricted,  outer  lip  not  dilated,  posterior  canal  short  or  obsolete. 
S.  Lxihuanua^  Linn,  (lix,  60). 

BUPROTOMUS,  Gill.  Lip  widel}^  expanded,  ascending  the  spire 
to  its  apex,  the  margins  subdigitate,  sinus  of  lip  anterior.  Most 
nearly  related  to  Pterocera,  among  the  Strombs.  S,  laciniatus^ 
Chemn.  (lix,  61). 

ONCOMA,  Mayer,  1816.  Spire  short;  whorls  convex,  keeled  or 
tuberculate ;  the  last  very  large,  keeled  behind ;  mouth  long, 
with  short  anterior  canal ;  outer  lip  wing-like,  entire.  8  sp. 
Eocene  and  Oligocene.     S.  Fortisi^  Brongt. 

Pterodonta,  d'Orbigny. 

Distr. — Fossil,  8  sp.  Chalk ;  Prance.  P.  injlata^  d'Orbigny 
(Ixxxviii,  56). 

Shell  oblong,  ventricose,  spire  elongated ;  aperture  oval,  lip 
slightly  expanded,  notched  in  front,  and  with  a  tooth-like  ridge 
internally,  remote  from  the  margin. 

PuGNELLUS,  Conr. 

Distr. — Fossil.  Cretaceous  only.  P.  hamulus^  Gabb  (Ix, 
11,  T2). 

Shell  fusiform  in  the  young  state ;  in  the  adult  aperture  narrow, 
outer  lip  developed  into  a  massive  lobe,  notched  above  and  below ; 
canal  produced  and  incurved ;  the  whole  shell  enveloped  in  a 
more  or  less  heavy  incrustation,  a  prolongation  of  the  deposit 
on  the  inner  lip. 

GYMNARUS,  Gabb.  Outer  lip  less  heavy  and  produced  posteri- 
orly in  a  hook ;  anterior  canal  slightly  produced  and  straight ; 
incrustation  not  covering  the  entire  shell,  the  back  being  exposed. 
A  single  species  from  the  Chico  group  (Cret.)  of  California.  P. 
manubriatus,  Gabb  (Ix,  ?3). 

Pterooera,  Lam. 

•  Etym. — Pteron,  a  wing,  and  ceras^  a  horn. 

Syn, — Harpago,  Millipes  and  Heptadactylus,  Klein. 

Distr, — 10  recent  sp.  Indian  Ocean  and  eastern  Pacific. 
Fossil.    Jurassic,  Cret. — .     P.  lambis^  Linn,  (lix,  62). 

Outer  edge  of  mantle  digitate.  Operculum  as  in  S trombus. 
Shell  ovate,  spire  more  or  less  elevated  ;  aperture  elongate,  outer 
lip  digitate,  with  a  long,  straight  or  curved  anterior  canal,  and  a 
shorter  or  long  posterior  canal,  ascending  and  surpassing  the 
spire. 
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When  young,  the  outer  lip  of  the  shell  is  simple,  resembling 
that  of  Strombus;  the  claws  ^re  gradually  formed  with  ..the 
growth  of  the  shell  and  are  at  first  open  canals,  which  afterwards 
become  closed  and  solid. 

Messrs.  Adams  adopted  two  of  Klein's  names  for  subgenera 
having  no  good  characters ;  these  may  be  advantageously  re- 
placed by  Prof.  Theo.  Gill's  arrangement,  as  follows  : 

PTEBOGEBA,  Lam.  (restricted).  Anterior  canal  straight  or 
curved  to  the  tight,  posterior  canal  ascending  the  spire. 

HABt^AQO  (Klein),  H.  and  A.  Adams.  Anterior  and  posterior 
canals  both  curved  to  the  left,  the  latter  <it  first  crossing  trans- 
versely to  the  length  of  the  shell.     F.  rugosa,  Sowb.  (lix,  63). 

PHYLLOCfiBiLUS,  Oabb,  1868.  (Malaptera,  Piette,  18t9.)  Outer 
lip  with  no  digitations,  or  small  ones  only ;  inner  lip  expanded 
as  a  thin  plate  over  the  front  of  the  body-whorl,  and  sometimes 
projecting  beyond  it  laterally ;  both  outer  and  inner  lips  deeply 
notched  anteriorly,  near  the  canal.     P.  speciosa^  d'Orb.  (Ix,  74). 

KosTELLABiA,  Lam. 

Etym, — Bostellunij  a  little  beak. 

Syn.— Fusus,  Humphr.  Gladius,  Klein.  Platyoptera,  Conr. 
Rostellum,  Montf. 

Distr, — 8  sp.  Red  Sea,  India,  Borneo,  China.  Range,  30  fms. 
R.  curta,  Sowb.  (lix,  64), 

Animal  with  digitated  mantle-margin.  Operculum  not  serrated. 
Shell  fusiform  with  elevated  spire,  whorls  smooth ;  aperture 
continued  into  a  long,  straight  or  slightly  curved  anterior  canal ; 
outer  lip  slightly  thickened  on  the  margin  and  denticulated. 
The  (restricted)  Rostellarias  belong  to  the  present  epoch,  or 
extend  at  most  only  into  the  more  recent  tertiarles. 

HIPPOOHBENES,  Moutf.  Posterior  canal  extending  up  the  spire 
to  near  the  apex,  or  curving  behind  it ;  lip  much  expanded.  An 
Eocene  group ;  Europe  and  America.  B,  macroptera.  Lam. 
(Ix,  15). 

BiMEiiLA,  Agassiz.  Whorls  cancellated,  posterior  canal  running 
up  the  spire,  anterior  canal  short.  Cretaceous — ^recent.  B,  cris- 
pata,  Sowb.  (lix,  65  . 

LEiOBHiNUS,  Gabb.  Fusiform,  spire  about  as  long  as  the 
aperture ;  columella  slightly  twisted  and  with  a  fold  or  thick- 
ening on  the  edge,  extending  to  the  end  of  the  canal ;  inner  lip 
thickened  and  with  one  tooth  near  the  suture ;  outer  lip  thick- 
ened posterior  to  the  edge  ;  edge  thin  and  incurved,  with  a  small 
emargination  posteriorly,  and  opposite  to  the  tooth  on  the  inner 
lip ;  no  anterior  sinus ;  surface  smooth  or  only  marked  by  lines 
of  growth.  P.  proruta,  Conrad  <  Ix,  92).  Eocene ;  Ala.  Gabb 
placed  it  in  Pleurotomidse,  but  it  was  subsequently  referred 
here  by  Conrad  and  Meek. 
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isoPLEtJRA,  Meek.  Longitudinally  ribbed,  aperture  narrow, 
notohed  in  front,  outer  lip  simple,  no  posterior  canal.  Cretaceous. 
B.  curvilirata,  Conr.  (Ix,  76). 

CYCLOMOLOPS,  Gabb.  Smooth,  without  anterior  canal,  posterior 
canal  long,  running  up  the  spire,  columellar  lip  with  a  thick 
callus  which,  continuing  around  the  anterior  end  of  the  aperture, 
forms  a  thickened  margin  to  the  outer  lip.  JR.  ItBvigata,  Mellv. 
(Ix,  77). 

ORTHAULAX,  Gabb.  Shell  rounded-fusiform,  canal  moderate, 
straight  and  regularly  tapering ;  adult  shell  enveloped  over  the 
whole  spire  by  an  extension  of  the  inner-lip  callus ;  posterior 
canal  fissure-like,  formed  by  the  continued  edge  of  the  outer  lip 
and  running  directly  to  the  apex ;  outer  lip  apparently  sharp 
and  simple,  anterior  notch  oblique  and  broad.  F.  inornata, 
Gabb.     Tertiary ;  West  Indies. 

GALTFTRAPHORus,  Oour.  Anterior  canal  long  and  straight; 
posterior  canal  long,  appressed  to  the  spire  and  arching  on  the 
back ;  outer  lip  moderate,  rounded  and  thickened  on  the  margin 
by  a  smooth  border;  young  shell  showing  all  the  volutions, 
which  are  hidden  in  the  adult  by  a  polished  incrustation  covering 
the  entire  surface,  and  in  some  species  bearing  tubercles. 
Eocene;  U.  S.  Cretaceous;  India.  JR,  trinodtferus,  Oonr. 
(Ix,  78). 

Spiniqera,  d'Orb. 

Distr, — 5  sp.  Fossil,  in  the  Oolite  of  Europe.  S.  longispina^ 
Desl.  (Ix,  79).    S.  spinosa,  Munst.  (Ix,  80). 

Shell  elongated,  slender,  fusiform,  with  a  long,  straight 
anterior  canal ;  each  volution  bearing  one  or  two  varices,  those 
of  successive  whorls  being  arranged  continuousl}'^  as  in  Ranella, 
and  bearing  each  a  long,  transverse  spine. 

Tbrebellum,  Lam. 

Etym, — Diminutive  of  terebra,  an  auger. 

Syn. — Seraphs,  Montf. 

Distr, —  T.  subulaturrij  Lam.  (lix,  66).  China,  Philippines. 
Eossil,  8  sp.     Eocene — ;  London,  Paris. 

Animal  with  eyes  on  the  ends  of  peduncles,  no  tentacles,  foot 
anteriorly  small  and  rudimentary.  Operculum  narrow,  denticu- 
late. Shell  subulate,  spire  slightly  produced  or  blunt ;  aperture 
narrow,  notched  in  front;  outer  lip  simple,  sharp;  inner  lip 
more  or  less  incrusted,  the  columella  straight  and  truncate. 

The  Terebellum  inhabits  deep  water.  In  progressing,  it 
rolls  its  shell  over  and  over,  performing  a  series  of  irregular 
jumps ;  when  first  taken  from  the  water,  it  will  even  leap  several 
inches  from  the  ground.  It  is  extremely  shy  and  sensitive  in 
its  habits,  poising  the  shell  in  a  vertical  position,  and  protruding 
the  longer  telescope  eye  (for,  singularly  enough,  one  eye-pedicel 
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is  longer  than  the  othfer)  from  the  notch  in  front  of  the  shell ; 
it  will  thus  remain  perfectly  immovable  until  assured  of  security, 
when  it  begins  to  roll  over  and  examine  the  ground  with  its 
rostrum. 

TBREBELLOPsis,  Leymcrie.  Spire  very  long.  A  single  French 
nummulitic  fossil.     T:  Braunii,  Leym.  (Ix,  81). 

Aporbqais,  Dillw. 

Etytru — Spout*shell,  from  aporrheo^  to  flow  away. 

8r/n. — pOhenopus^  Phil. 

Distr,  —  4  recent  sp.  W.  Africa,  Mediterranean,  boreal 
Europe  and  America.  Range,  100  fathoms.  Fossil.  Lias — . 
A.  pes-pelecani,  Lam.  (lix,  67). 

Animal  with  elongated^  tapering  muKzle ;  tentacles  subulate, 
with  eyes  at  their  outer  bases ;  mantle  with  outer  side  expanded, 
lobed,  and  with  a  rudimentary  siphon  in  front,  bending  to  the 
right ;  foot  small,  oblong,  simple.  Operculum  lamellar,  ovate  or 
pointed,  nucleus  small,  apical. 

Shell  fusiform,  turreted  or  oblong-ovate,  with  a  short  canal  in 
front  and  a  posterior  canal  running  up  the  spire ;  outer  lip  of 
the  adult  expanded  and  2-3  digitated,  the  digitations  foiming 
carinse  on  the  back  of  the  shell.  The  rostriform  head,  sessile 
eyes  and  rudimentary  siphon,  together  with  certain  peculiarities 
of  the  shell,  have  been  supposed  to  indicate  strong  affinities 
with  the  Cerithiidae ;  but  that  these  mollusks  are  most  closely 
related  to  the  Strombs  (which  they  certainly  resemble  in  den- 
tition) is  scarcely  doubtful. 

Chiropteron  semilunare  is  probably  a  larval  Aporrhais. 

On  the  authority  for  the  generic  name,  see  Gabb,  Am.  Jour, 
Conch.  ^  iv,  143. 

GONiOGHEiLA,  Gabb.  (Alipes,  Conr.)  Shell  with  posterior 
canal  extending  about  half-^ay  up  the  spire,  and  not  free  at  the 
end ;  expanded  outer  lip  with  only  one  projecting  angular 
process,  but  bearing  one  or  more  external  carinaB  in  front  of 
this  that  do  not  terminate  in  marginal  digitations ;  canal  short 
and  strongly  incurved ;  inner  lip  thick.   A.liratm^  Conr.  ( Ix,  82). 

ARRHOOES,  Gabb.  (Monocuphus,  Piette.  Perissoptera,  in  part, 
Tate.)  Shell  with  expanded  lip,  merely  terminating  in  a  single 
posterior  obtuse  lobe-like  extension,  and  having  its  anterior  sinus 
nearly  or  quite  obsolete ;  posterior  canal  very  short ;  anterior 
canal  si.lso  short  and  obtuse.  Mostellobria  occidentalism  Qeck  (lix, 
68),  th^  only  species  (recent).    . 

OYPHOSOLENUS,  Picttc,  1876.  Shell  turreted,  fusiform,  with 
longitudinal  ribs  and  numerous  revolving  riblets;  last  whorl 
with  a  pair  of  tuberculate  carinas,  forming  two  digitations ;  wing 
subpalmate,  trldaetylous,  not   sinuous,  the  digitations  long ; 
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canal  produced  anteriorly  into  a  long  digitation.     C.  tetracer, 
d'Orb.     Several  species.    Jurassic  ;  France. 

Anghuba,  Conr. 

Syn. — ^Drepanocheilus,  Meek.  Perissoptera,  Tate.  Mono" 
dactyles,  Piette. 

Distr, — Jur.,  Cret. ;  America.  Species  numerous.  A.  ahrupta^ 
Conr.  (Ix,  83).     A.  faleiformiSj  Gabb  (Ix,  84). 

Fusiform,  anterior  canal  straight,  more  or  less  produced ;  no 
posterior  canal ;  outer  lip  produced  postero-laterally  into  a  lobe 
or  process,  which  is  scythe-shaped,  or  falcate. 

The  original  Anchura  had  a  falcate  process,  whilst  that  of 
Meek's  subgenus  is  single  to  the  end  and  scythe-shaped,  but  a 
series  of  species  show  every  gradation  between  the  two. 

Helicaulax,  Gabb,  1868. 

Distr, — Cret. ;  Europe.     H.  ornata^  d'Orb.  Clx,  85). 

Shell  like  Anchura,  but  with  a  long  posterior  canal  ascending 
the  spire  to  near  the  apex,  usually  deflected  near  its  extremity ; 
inner  lip  usually  heavily  Incrusted,  the  callus  sometimes  extending 
some  distance  up  the  spire. 

DiMOBPHOSOMA,  Gardner,  1875.  Like  Helicaulax,  but  posterior 
canal  short ;  a  single  small,  sickle-form  wing,  only  attached  to 
the  last  or  last  two  whorls.     H.  calcarata,  Sowb. 

LispoDESTHES,  White,  1875. 

Distr. — 2  sp.  Cretaceous ;  N.  America.  L,  lingui/era,  White 
(Ix,  86). 

Shell  fusiform ;  anterior  canal  straight  or  slightly  curved,  and 
more  or  less  produced ;  posterior  canal  extending  nearly  or  quite 
the  whole  length  of  the  spire,  from  near  the  apex  of  which  it 
may  be  a  little  deflected ;  aperture  winged ;  wing  rather  large, 
bearing  two  processes ;  the  posterior  process  spine-like  or  falci- 
form ;  the  anterior  process  either  in  the  form  of  a  lobe  or  tongue- 
shaped  ;  inner  lip  and  spire  covered  with  callus. 

Related  to  Helicaulax,  Gabb,  of  which  it  may  be  only  a 
subgenus. 

PsBEiBiEA,  Crosse. 

IXstr. — P.  Oervaisii,  Vezian  (Ix,  87).     Tertiary  of  Portugal. 

Whorls  all  coronated  with  spiny  tubercles  except  the  last, 
where  they  are  replaced  by  a  carina.  Lip  prolonged  in  front, 
thick,  with  two  digitations.  Columella  and  ventral  portion  of 
the  shell  covered  with  enamel. 

DicBOLOMA,  Gabb. 

Syn. — Hemicaudes,  Piette.     Tridactylus,  Gardner. 

IHstr. — Lias  and  Oolite;  Europe.    D.  Lorieri^  d'Orb.  (Ix,  88). 
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Elongate,  fusiform,  anterior  canal  long  and  straight,  or  curved ; 
no  posterior  canal;  outer  lip  with  two  long,  slender,  digitate 
processes. 

Tessarolax,  Gabb. 

Di9tr, — Cret. ;  Am.,  Eur.     T.  bicarinata,  d'Orb.  (Ix,  89). 

Shell  subfusiform,  spire  elevated  ;  the  greater  part  or  whole  of 
spire  and  body-whorl  covered  by  an  extension  of  the  inner  lip  in 
the  adult;  anterior  canal  long,  curved  or  straight;  posterior 
canal  long,  running  up  the  spire  and  extending  beyond  it ;  outer 
lip  carrying  two  long,  slender  digitate  processes ;  the  incrusta- 
tion of  the  adult  shells  carries  one  or  two  prominent  bosses  or 
tubercles  on  the  body-whorl. 

PTEROGERELLA,  Meek.  Shell  small,  thin ;  whorls  few,  rounded, 
smooth  or  subangulated ;  last  one  not  much  enlarged.  Lip 
greatly  extended,  and  ascending  the  spire,  trilobate — ^the  middle 
lobe  much  larger  and  more  produced  than  the  others,  carinated 
on  the  outer  side.    T,  Tippana,  Conrad  (Ix,  90).     Cretaceous. 

Alaria,  Morris  and  Lycett,  1850. 

Syn. — ^Alaria,  sections  Varicifer  and  Longicaudes,  Piette. 

Distr, — Jurassic ;  Eur.,  India.  A,  armata^  Morris  and  Lycett 
(Ix,  91). 

Shell  fusiform,  spire  elevated ;  anterior  canal  more  or  less 
produced,  straight  or  curved ;  no  posterior  canal ;  outer  lip 
digitate,  formed  at  one  or  more  stages  previous  to  the  adult  age, 
and  left  behind  by  the  growth  of  the  shell,  producing  varices  or 
tubular  spines ;  inner  lip  thin. 

The  above  description  defines  the  genus  as  restricted  by  Gabb. 

DiARTHEMA,  Picttc.  Shell  with  continuous  varices ;  a  wing- 
like varix  opposite  the  mouth.  Lower  Oolite;  France.  A, 
paradoxa^  Desh. 

OUPHOTIPHER,  Piette.  The  wing-like  varix  with  a  strong, 
laterally  compressed  tubercle,  sometimes  developing  a  posterior 
finger.     D.  ranelloidesj  Piette.     Jura. 

DiEMPTERUS,  Piette,  1876.  Shell  fusiform,  winged,  with  straight 
anterior  canal ;  whorls  with  spines  or  varices ;  wing  entire  or 
digitate ;  last  whorl  with  a  strong  varix  opposite  the  wing,  indi- 
cating the  position  of  a  former  mouth.   D,  goniatUy  Heb.  Callovien. 

Harpaqodes,  Gill,  1869. 

Distr, — Cret.  and  Jur. ;  Europe.     ff,pelagi,  d'Orb.  (Ix,  93). 

Shell  obconic  or  ovate-conoid,  spire  moderate,  canal  produced 
into  a  long  digitation  boldly  recurved  towards  the  left,  labrum 
much  alated  and  produced  into  spiniform  digitations.  Whorls 
convex  or  flat  between  the  angle  and  suture,  spirally  ribbed,  with 
larger  rib-like,  angular,  median,  and  anterior  fascioles  (and  some- 
times post-angular),  each  emitting  long  spiniform  digitations; 
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and  with  a  sutural  canaliculate  digitation  accumbeut  on  the  spire, 
continued  and  recurved  backwards. 

Cebatosiphon,  Gill,  1870. 

Syn, — Ornithopus  (in  part),  Gardner,  1876. 

Distr Cret. ;  Prance.     (7.  Moreausiana,  d'Orb.  (Ix,  94). 

Shell  fusiconic,  with  the  spire  considerably  elevated,  the  canal 
produced  into  a  long  digitation  recurved  towards  the  left,  and 
the  labrum  much  alated  and  produced  into  spiniform  digitations. 
Whorls  concave  or  flat  between  the  angle  and  suture,  spirally 
striated,  and  with  rib-like  angular,  median  and  anterior  fascicles, 
of  which  the  two  former,  at  least,  emit  spiniform  digitations,  the 
suture  emitting,  a  digitiform  canal  accumbent  on  the  spire  and 
directed  backwards. 

Distinguished  by  the  elongated  hamiform  siphonal  canal  and 
the  posterior  canal  co-ordinated  with  the  fades  of  Aporrhais. 

Stbuthiolabia,  Lam. 

Etym. — Struthio^  an  ostrich  (-foot),  from  the  form  of  the 
aperture. 

Bistr. — 5  sp.  Australia,  New  Zealand.  S.  nodulosa^  Mart, 
(lix,  69).     Fossil.     Tertiary;  N.  Zeal.,  So.  Ama. 

Animal  with  outer  mantle-margin  simple,  tentacles  cylindrical, 
eye-pedicels  short,  adnate  with  the  tentacles  externally,  foot 
broad  and  short.  Operculum  claw-shaped,  with  an  apical  pro- 
jection. Shell  turreted,  whorls  angular,  aperture  truncated  in 
front,  columella  very  oblique ;  outer  lip  prominent  in  the  middle, 
reflected  and  thickened  in  the  adult,  inner  lip  callous,  expanded. 

PELiCARiA,  Gray.  Shell  elevated,  turreted  ; .  spire  of  adult 
covered  with  enamel;  aperture  ovate;  outer  lip  sinuous,  thin, 
inner  lip  incrusted.    A  single  species,  S,  scutulata^  Mart,  (lix,  70). 

LOXOTREMA,  Gabb.  Shell  elongate,  turreted,  spire  high  ;  aper- 
ture with  a  very  short  canal  in  front ;  outer  lip  retreating  above, 
sinuous  below;  inner  lip  heavily  incrusted.  S.  turrita,  Gabb 
(Ix,  95). 

DOLOPHANES,  Gabb.  Elongate-oval,  spire  elevated;  umbilicus 
imperforate ;  aperture  semi-oval,  inner  lip  acute,  sinuous,  ante- 
riorly terminating  in  a  short,  not  emarginate  canal.  S.  melan- 
oides^  Gabb.     Tertiary ;  West  Indies. 

Family  CYPR^ID^. 

Shell  convolute,  enameled  ;  spire  concealed  by  the  last  whorl, 
which  is  very  large ;  aperture  narrow,  channeled  at  each  end ; 
outer  lip  (of  adult)  thickened,  inflected.     No  operculum. 

Animal  with  a  broad  foot,  truncated  in  front ;  mantle  expanded 
on  each  side,  forming  lobes,  which  meet  over  the  back  of  the 
shell ;  these  lobes  ai^e  usually  ornamented  with  tentacular  fila- 


GYPBiSIP^.  19T 

mentB ;  eyes  on  the  middle  of  the  tentacles  or  near  their  base ; 
branchial  plume  single.  Lingual  ribbon  long ;  rachis  1-toothed ; 
uncini  3  (xi,  80). 

Cypr^ea,  Linn. 

Cowry.     Etym, — Gypris,  a  name  of  Venus. 

Syn. — Porcellana,  Rumph.  Naria,  Gray.  Cypraeorbis  and 
Sulcocyprsea,  Conr.     Peribolus,  Adans. 

Distr. — 200  sp.  Tropical  and  subtropical,  on  reefs  and  under 
rocks  at  low-water.  Fossil,  100  sp.  Cretaceous-—;  Europe, 
India,  United  States.  (7.  argus^  Linn.  (Ixi,  96).  (7.  exanthema^ 
Linn.,  young  (Ixi,  97 ). 

Shell  ventricose,  convolute,  covered  with  shining  enamel ; 
spire  concealed ;  aperture  long  and  narrow,  with  a  short  canal 
at  each  end ;  inner  lip  crenulated ;  outer  lip  inflected  and 
crenulated. 

The  young  shell  has  a  thin  and  sharp  outer  lip,  a  prominent 
spire,  and  is  covered  with  a  thin  epidermis.  When  full-grown 
the  mantle-lobes  expand  on  each  side,  and  deposit  a  shining 
enamel  over  the  whole  shell,  by  which  the  spire  is  entirely  con- 
cealed. There  is  usually  a  line  of  paler  color,  which  indicates 
where  the  mantle-lobes  met.  Gypraea  annulus  is  used  by  th6 
Asiatic  Islanders  to  adorn  their  dress,  to  weight  their  fishing- 
nets,  and  for  barter.  Specimens  of  it  were  found  by  Dr.  Layard 
in  the  ruins  of  Nimroud.  The  money-cowry  (0.  moneta^  Ixi,  1) 
is  also  a  native  of  the  Pacific  and  Eastern  seas ;  many  tons 
weight  of  this  little  shell  are  annually  imported  into  England, 
and  again  exported  for  barter  with  the  native  tribes  of  Western 
Africa ;  in  the  year  1848  sixty  tons  of  the  money-cowry  were 
imported  into  Liverpool,  Mr.  Adams  observed  the  pteropodous 
fry  of  (7.  annulu%^  at  Singapore,  adhering  in  masses  to  the  mantle 
of  the  parent,  or  swimming  in  rapid  gyrations,  or  with  abrupt 
jerking  movements  by  means  of  their  cephalic  fins. 

Bruguiere  stated,  and  Lamarck  believed,  that  as  the  animal 
increased,  in  size,  it  was  obliged  to  leave  its  shell,  in  order  to 
make  a  new  and  more  capacious  one.  The  notion  of  Sowerby 
and  Reeve  that  Cj^praea  can  absorb  the  outer  lip  and  form 
another  is  not  less  fanciful..  Such  hypotheses  were  founded  on 
the  circumstance  that  full-grown  shells  are  often  smaller  than 
half-grown  specimens  ;  but  the  difference  of  size  in  individuals 
of  the  present  family  is  paralleled  in  many  others. 

In  their  habits  the  cowries  are  shy  and  crawl  slowly ;  as  they 
glide  along  among  the  coral  reefs,  with  the  lateral  lobes  of  their 
mantle  adorned  with  showy  colors,  they  present  to  the  eye  of 
the  naturalist  objects  of  singular  interest  and  beauty. 

LiTPONiA,  Gray.  (Cyprseidia,  Swains.)  Comprises  the  pyriform 
species,  having  usually  a  few  strong  irregular  plaits  at  the  fore- 
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part  of  the  columella.     C,  lynx,  Linn.  (1x1,  98).     G.  tigris^  Linn. 
(Ixi,  99). 

ABiGiA.  Gray.  Characterized  by  the  flattened  base  and  thick- 
ened callous  margins  of  the  last  whorl,  and  gibbous  back.  C. 
Arabica,  Linn.  (Ixi,  100).     C.  moneta,  Linn.  (Ixi,  1). 

pypBiBOVULA,  Gray.  Pyriform,  oval,  ventricose ;  surface  cov- 
ered with  revolving  striae.  2  sp.  Cape  of  Good  Hope.  C 
Capensis^  Gray  (Ixi,  4,  5). 

GA8K0INIA,  Roberts.  (Pseudocassis,  Pictet.)  Form  of  Luponia, 
aperture  without  teeth..  One  recent  species ;  and  a  cast.  Cre- 
taceous ;  Europe,     G.  edentula,  Sowb.  (Ixi,  2,  3). 

Troschel  adopts  the  genera  Cypraea  and  Aricia,  and  proposes 
the  following  subgeneric  groups,  which  have  not  been  adopted 
because  the  species  cited  as  typical  may  be  mostly  connected  by 
other  species  having  intermediate  characters. 
CypraBa — 

Subgenus  Talparia.     G.  talpa^  Linn. 

"         Tigris.     G.  tigris,  Linn. 

"        Lyncina.     C.  lynx^  Linn. 

"         Mauritia.     O.  MauriHajia^  Linn. 
Aricia — 

Subgenus  Erronea.     (7.  errones^  Linn. 

"        Erosaria.     C  erosa,  Linn. 

'^        Monetaria.     G.  maneta,  Linn. 

TRIVIA,  Gray.  (Coccinella,  Leach.)  Small  shells  with  striae 
extending  over  the  back,  where  they  are  frequently  interrupted 
by  an  impressed  dorsal  sulcus.  45  species,  one  of  which  inhabits 
the  temperate  seas  of  Northern  Europe.  G,  quadripunctata, 
Gray  (Ixi,  6,  7).  "  It  is  surprising  to  see  with  what  facility  the 
expanded  animal  of  Trivia  withdraws  itself — foot,  mantle,  head 
and  tube — ^through  the  narrow  opening  of  the  shell  (Clark's 
MS.).  Like  Buccinum  vndatum  it  continually  discharges  an 
immense  quantity  of  clear  slime.  Couch  says  that  it  often  gets 
into  crab-pots ;  so  that  it  seems  to  be  fond  of  all  kinds  of  animal 
food. " — Jeffreys. 

pusTtJLARiA,  Swainson.  Back  with  rows  of  pustules  proceeding 
from  the  dorsal  sulcus,  both  lips  ribbed  clear  across.  G.  pustu- 
lata,  Lam.  (Ixi,  8,  9> 

Bi>ONA,  H.  and  A.  Adaihs.  Globular,  produced  at  the  extrem- 
ities ;  lips  more  less  striated  across.     G,  cicercula,  Linn.  (Ixi, 

10,11).     • 

[Erato,  Risso. 

This  group,  which  I  have  placed  in  Marginellidae  (p.  lT2),may 
belong  here ;  it  is  somewhat  closely  related  to  Trivia,  through 
its  sculptured  species,  and  (apparently)  in  dentition.] 
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OvuLUM,  Brug. 

Syn, — Amphiperas,  Gtonov.     Simnia,  Risso. 

Distr  — 75  sp.  Tropical  and  subtropical.  Fossil.  Tertiary — . 
O.  pyriformiSy  Sowb.  (Ixi,  12,  13). 

Shell  ventricose,  convolute,  attenuated  and  subacuminated  at 
both  ends ;  outer  lip  of  adult  thickened  and  inflected. 

These  shells  are  not  ornamented  with  the  rich  and  varied 
colors  of  the  cowries,  having  but  little  pattern-painting;  they  are 
at  once  distinguished  from  them  by  the  attenuated  and  frequently 
produced  ends. 

Simula  was  proposed  for  a  few  species,  with  sharp  aperture- 
margin,  which  have  proved  to  be  the  young  of  typical  Ovulse. 

CALPURNTJ8,  Moutf.  ( Cyprsella,  Swains.)  Cyprseiform,  gibbous, 
with  a  sma^U  tubercle  at  each  eattremity.  0.  verrucosum,  Linn. 
(Ixi,  U,  16). 

ctphOma,  Bolten.  (Carinea,  Swains.)  Shell  with  a  transverse 
dorsal  rib ;  inner  lip  smooth,  outer  lip  very  slightly  crenulated. 
(7.  gibbosum^  Linn.  (Ixi,  16,  IT). 

VOLVA,  Bolten.  (Blrostra,  Swains.  Radius,  Montf.)  Shell 
ventricose  in  the  middle,  both  extremities  prolonged  into  canals ; 
lips  both  without  teeth.  Animal,  mantle-margin  with  glandular 
tubercles,  foot  narrow,  folded  lengthwise  on  itself,  adapted  for 
creeping  on  the  narrow,  rounded  branches  of  gorgonisB  and  corals 
— on  which  it  is  supposed  to  feed.     C.  volva,  Linn.  (Ixi,  18). 

CRiTHB,  Gould.  Shell  ovate  with  produced  extremities,  and  a 
delicate  groove  at  the  summit;  aperture  narrow,  outer  lip 
unarmed ;  base  of  the  shell  with  about  eight,  coarse  laminae, 
passing  into  the  aperture,  and  having  the  appearance  of  denta- 
tions on  the  inner  lip.     0.  atomaria,  Gld.     China  Seas. 

Pedicularia,  Swainson. 

Syn. — Thyreus^  PhiL 

Distr. — 9  recent  sp.  Europe,  Polynesia.  1  Miocene  sp,  Eur. 
P.  iSicuZa,. Swains.  (Ixi,  19,  20). 

Shell  small,  limpet-like,  irregular,  with  small,  short  spire,  con- 
cealed with  the  growth,  and  a  radiately  ribbed  surface  when 
young ;  mouth  large,  lips  simple,  irregular.  Animal  with  eyes 
sessile  at  the  outer  bases  of  the  tentacles,  mantle  enclosed,  not 
produced  into  a  siphon  in  front,  foot  small.    Operculum  none. 

DENTiORA,  Pease.  Columella  plane  or  excavated,  compressed 
and  dentate  within.     D,  rubida^  Pease*     Sandwich  Is. 

Family  CASSIDIDiE. 

Shell  solid,  subglobular  or  triangular;  spire  short,  whorls 
sometimes  varicose ;  aperture  terminating  anteriorly  in  a  shortly 
recurved  canal,  columella  callous,  usually  plicated,  outer  lip 
dbbed,  dentate  within. 
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Animal  with  large  head,  and  eyes  at  the  exterior  base  of  the 
tentacles,  proboscis  cylindrical,  extensile,  mantle  and  foot  large. 
Operculum  corneous,  oval  or  oblong. 

The  Cassides  are  active  and  voracious,  living  in  sandy  locali- 
ties and  preying  upon  bivalve  mollusks. 

Cassis,  Lamarck. 

Syn. — Cassidea,  Brug.    Goniogalea,  Morch.    Galeodaria,  Conr. 

Dintr, — 37  sp  Tropical ;  West  Indies,  Mediterranean,  Africa, 
China,  Japan,  Australia.  Fossil,  36  sp.  Eocene — ;  Chili,  France. 
C  MadagascariensiSj  Lam.  (Ixii,  22) 

Shell  solid,  thick,  with  the  last  whorl  very  large,  varicose; 
aperture  longitudinal,  narrow,  outer  lip  with  a  thickened,  reflected 
margin,  and  dentate  within,  inner  lip  rugosely  plicate.  Oper- 
culum oval,  narrow,  with  median  apex  (Ixii,  28). 

These  shells  are  well  adapted  for  cameo-cutting,  from  their 
substance  being  made  up  of  differently-colored  layers,  and  also 
from  a  difference  of  hardness  and  texture  in  the  various  layers, 
some  approaching  more  nearly  to  the  nature  of  nacreous  than  of 
porcellanous  material. 

The  word  cameo,  derived  from  the  Arab  word,  signifying  bas- 
relief,  was  originally  restricted  to  hard  stones,  such  as  onyx, 
sardonyx,  etc.,  engraved  in  relief ;  but  the  name  has  since  been 
extended  to  gems  cut  on  shell,  lava,  and  other  substances. 

In  eameos  the  central  layer  forms  the  body  of  the  relief,  the 
inner  layer  being  thegroui^d,  and  the  outer  the  third  or  super- 
ficial color,  which  is  sometimes  used  to  give  a  varied  appearance 
to  the  surface  of  the  flgure. 

Shell-cameos,  some  years  ago,  were  a  good  deal  in  fashion ; 
and  even  now  a  well-executed,  artistic  Roman  shell-cameo  is  an 
elegant  piece  of  art.  Genoa  and  Rome  are  the  seats  of  the  best 
work,  although  many  common  ones  are  cut  in  France.  In  Rome 
there  are  about  eighty  shell-cameo  cutters,  and  in  Genoa  thirty, 
some  of  whom  also  carve  in  coral.  The  art  of  cameo-cutting 
was  confined  to  Rome  for  upward  of  forty  years,  and  to  Italy 
until  the  last  twenty-six  years,  at  which  time  an  Italian  began 
cutting  cameos  in  Paris,  and  now  over  8000  persons  are 
employed  in  that  city. 

The  black  helmet  (Cassis  Madagascariensis)\,  on  account  of 
the  advantageous  contrast  of  colors  in  the  layers,  produces 
very  effective  cameos,  the  carved  figure  of  the  white  upper  layer 
being  strongly  relieved  b}''  the  dark,  almost  black,  ground  sup- 
plied by  the  second  layer. 

The  shell  is  first  cut  into  pieces  the  size  of  the  required 
cameos,  by  means  of  diamond  dust  and  the  slitting  mill,  or  by 
a  blade  of  steel  fed  with  emery  and  water.  It  is  then  carefully 
shaped  into  a  square,  oval  or  other  form  on  the  grindstone,  and 
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the  edge  finished  with  oil-stone.  It  is  next  cemented  to  a  block 
of  wood,  which  serves  as  a  handle  to  be  grasped  by  the  artist 
while  tracing  out  with  a  pencil  the  figure  to  be  cut  on  the  shell. 

The  pencil-mark  is  followed  by  a  sharp  point,  which  scratches 
the  desired  outline,  and  this  again  by  delicate  tools  of  steel 
wire,  flattened  at  the  end  and  hardened,  and  by  files  and 
gravers,  for  the  removal  of  the  superfluous  portions  of  the 
white  enamel.  A  common  darning-needle,  fixed  in  a  wooden 
handle,  forms  a  useful  tool  in  this  very  minute  and  delicate 
species  of  carving.  The  careful  manipulation  necessary  in  this 
work  can  only  be  acquired  by  experience ;  the  general  shape 
must  first  be  wrought,  care  being  taken  to  leave  every  projection 
rather  in  excess,  to  be  gradually  reduced  as  the  details  and 
finish  of  the  work  are  approached.  To  render  the  high  parts 
more  distinct  during  the  process  of  carving  they  are  slightly 
marked  in  black. — Simmonds,  CommerctaZ  Products  of  the  Sea,  272. 

SEMICAS8IS,  Klein.  (Cassidea,  Swn. )  Shell  oval,  with  revolving 
ribs,  spire  moderate,  sharp.    G,  canaliculatus^  Brug.  (Ixii,  23). 

PHALiUM,  Link.  (Bezoardica,  Schum.,  1817.)  Shell  varicose, 
angular  behind,  oval,  with  moderate  spire ;  outer  lip  usually 
strongly  dentated  in  front.     G,  undatus^  Mart.  (Ixii,  24). 

GASMARiA,  H.  and  A.  Adams.  Shell  smooth,  whorls  simple  or 
subplicate,  spire  moderate ;  inner  lip  smooth,  callous,  outer  lip 
margined,  smooth  or  slightly  crenulated  on  the  inner  edge.  G, 
pyrum,  Lam.  (Ixii,  25). 

CASSIDEA,  Link.  (CyprsBCassis,  Stutchb.)  Shell  ovate,  spire 
short;  mouth  narrow,  subcanaliculate  behind,  columella  plicate 
its  entire  length;  varices  none  or  obsolete.  No  operculum. 
The  mantle-margins  are  reflected  over  the  lips  of  the  shell.  (7. 
testiculus,  Linn.  (Ixii,  26). 

LEVENiA,  Gray.  Shell  oval,  subcylindrical,  spire  short,  conic ; 
aperture  narrow,  contracted  in  the  middle,  columellar  lip  plicate 
throughout,  outer  lip  without  external  rib,  inflected  and  dentate. 
Operculum  narrow.     G,  coarctatus^  Gray  (Ixii,  27). 

Cassidabia,  Lam. 

Etym. — Gassida^  a  helmet. 

Syn. — Galeodea,  H.  and  A.  Adams.     Morio,  Montf. 

Distr. — 5  sp.  Mediterranean.  Fossil,  30  sp.  Cretaceous, 
Eocene — ;  Europe,  West  Indies.   G.  echinophora,  Linn.  (Ixii,  29). 

Shell  nodulous,  ovate  or  oval-oblong,  somewhat  attenuated  in 
front  to  a  short,  subascending  canal;  inner  lip  more  or  less 
spread  over  the  body-whorl,  tuberculated  or  plicate,  outer  lip 
reflected,  ribbed  and  plicate  within.  Operculum  corneous,  ovate, 
summit  median  and  marginal,  outer  edge  sinuous. 

8CON8IA,  Gray.  Shell  oval-fusiform,  with  revolving  strise  and 
a  single  longitudinal  varix ;  aperture  long,  canal  very  short,  and 
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slightly  reflected ;  inner  lip  regularly  plicate,  the  anterior  pli- 
cations the  largest ;  outer  lip  rather  thick,  subreflected,  plicate 
within.  Animal  and  operculum  unknown.  A  single  recent 
species.  (7.  striata,  Lam.  (Ixii,  30).  Also  Tertiary  and  Cre- 
taceous. 

Oniscia,  Sowb. 

Etym, — Oniscus,  a  wood-louse. 

Syn. — Morum,  Bolten.     Ersina,  Gray.     Lambidium,  Link. 

Distr, — 9  sp.  West  Indies,  China,  Galapagos.  Fossil,  3  sp. 
Miocene ;  United  States,  St.  Domingo.  0.  aniacus,  Lam.  (Ixii,  31 ). 

Shell  subcylindrical,  conoidal,  with  short  spire,  and  canal 
reflected  at  the  base,  surface  tuberculated,  mouth  linear,  right  lip 
reflected,  thickened  and  plicate  within,  inner  lip  plicate. 

These  little  shells  are  known  by  their  transversely  ribbed 
nodulous  whorls,  and  prominent,  recurved  siphonal  canal;  when 
fresh  the  surface  is  covered  with  a  fine  velvety  epidermis. 

ONiSGiDiA,  Swains.  Oval,  tuberculate-cancellate,  inner  lip 
granulated.     0.  cancellata,  Sowb.  (Ixii,  32). 

Paohybatron,  Gaskoin. 

Distr, — 3  sp.  Tropical ;  West  Indies,  Bast  Indies.  F.  Mar- 
ginelloideum,  Gask.  (Ixii,  33). 

Shell  small,  subcylindrical,  longitudinally  striated ;  spire  very 
short,  but  with  sharp  apex ;  aperture  narrow,  very  long,  the 
inner  lip  spread  over  the  body-whorl  and  transversely  plicate, 
the  outer  lip  thickened  and  denticulated  within. 

Family  DOLIID-^. 

Shell  thin,  with  short  spire  and  very  large  body-whorl,  covered 
with  revolving  ribs. 

Animal  very  large,  with  a  wide  head  bearing  two  elongated, 
obtuse,  distant  tentacles,  dilated  at  the  base,  where  are  situated 
the  eyes,  proboscis  cylindrical,  greatly  developed,  extensible 
and  flexible,  foot  oval,  very  large,  lobed  and  dilated  in  front, 
with  a  horizontal  groove.  No  operculum  in  the  adult.  Denti- 
tion (xi,  32).  • 

DoLiUM,  Linn. 

Tun-shell.     Syn. — Perdix,  Montf.     Doliopsis,  Conrad. 

Distr, — 1 5  sp.  Mediterranean,  West  Indies,  off  Rhode  Island, 
Ceylon,  China,  Philippines,  Australia.  Fossil,  8  sp.  Cretaceous, 
Tertiary ;  So.  Europe,  United  States'.  />.  perdix,  Linn.  (Ixii, 
21,  34). 

Shell  thin,  ventricose,  inflated,  subglobular, with  revolving  ribs ; 
mouth  very  large,  the  outer  lip  crenulated,  columella  canalicu- 
lated.  The  genus  Macgillivraya  (xx,  44, 46  ;  Ixii,  36)  is  founded 
upon  the  larva  of  Dolium  ;  it  has  four  tentacles,  and  the  foot  is 
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provided  with  a  float,  like  lanthina ;  the  larval  shell  has  a  thin, 
corneous  operculum. 

Malea,  Valenciennes. 

Syn. — Gadium,  H.  and  A.  Adams. 

Distr, — M.  ringens,  Swains.  (Ixii,  36).  M,  denticulatum,  Desh. 
Pliocene. 

Shell  having  the  form  and  sculpture  of  Dolium,  but  the  outer 
lip  is  thickened,  somewhat  reflected,  and  denticulated,  inner  lip 
with  calloused  plicate  prominences. 

Pyrula,  Lam. 

Fig-shell.     Etym, — ^Diminutive  of  pyrus,  a  pear. 

Syn, — Ficus,  Rousseau.  Ficula,  Swainson.  Otus,  Bisso. 
Sycotypus  (Browne),  Adams.     Ficopsis,  Conrad. 

Bistr. — 8  sp.  West  Indies,  Philippines,  W.  Tropical  America. 
Fossil.  Cret. ;  India.  Cret.  and  Eocene ;  United  States.  P. 
decussata^  Wood  (Ixii,  3T).     P.  ficuSy  Linn.  (Ixii,  40). 

Shell  thin,  pear-shaped,  terminating  anteriorly  in  a  moderate 
canal ;  lip  thin,  smooth ;  surface  cancellated  or  with  revolving 
ribs. 

Animal  with  subulate  tentacles  and  eyes  at  their  outer  bases ; 
mantle  produced  on  each  side,  covering  the  shell ;  siphon  straight, 
elongated;  foot  simple,  thin,  produced  posteriorly.  No  oper- 
culum. 

The  Pyrulse  crawl  very  rapidly,  bearing  their  light,  elegantly- 
formed  shells  easily,  and,  with  their  neck  stretched  out,  their 
siphon  exserted,  and  their  foot  greatly  expanded,  present  remark- 
able objects  of  contemplation  to  the  malacozoologist.  They 
are  generally  delicately  flesh-tinted,  with  faint,  marbled,  crimson 
and  pink  markings ;  their  eyes  are  large  and  black,  and  their 
long  flat  heads  and  necks  usually  white.  - 

PTYCHOSYCA,  Gabb.  Shell  shaped  like  Pyrula  ;  inner  lip  with 
one  anterior  very  oblique  fold.  P,  inornata^  Gabb  (Ixii,  39). 
Cretaceous ;  Georgia. 

FiouLOPSis,  Stoliczka.  Pyriform,  attenuated  in  front,  inflated 
behind;  spire  very  short;  surface  spirally  and  transversely 
striate  or  costulate;  columella  thick,  angulated,  plicate.  P. 
PondicherriensiH^  Forbes  (Ixii,  38).    Cretaceous ;  So.  India. 


{Macgillivrayidse  ?) 

The  two  following  genera  are  probably  larval  prosobranchiate 
moUusks. 

Eth£LLa,  n.  and  A.  Adams. 

Distr. — E,  Macdonaldi^  Ad.  (Ixxxvii,  10,  11).     Australia. 
Ciliated  arms   six  in   number;  creeping  disk  rudimentary; 
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operculigerous  lobe  long,  cylindrical,  bearing  the  operculum  on 
its  truncated  extremity.  Operculum  claw-like,  with  a  spiral 
nucleus  situated  near  the  internal  or  thickened  border. 

Shell  spiral,  turbinate,  imperforate;  spire  elevated,  whorls 
rounded  ;  aperture  oval,  produced  in  front. 

The  little  animal  wields  its  clawed  operculum,  apparently  as  a 
weapon  of  defense,  with  great  dexterity,  and  skips  and  jerks 
about  by  mea.ns  of  its  complex  foot. 

Gemella,  H.  and  A.  Adams. 

Distr. — G.  hyalina^  H.  and  A.  Ad.  (Ixxxvii,  12).  South  Pacific. 

The  foot  is  not  unlike  a  broad  or  square-toed  shoe  in  form,  re- 
ceiving or  bearing-  the  remainder  of  the  animal  and  the  shell. 
The  little  animal  creeps  with  great  rapidity,  and  by  hollowing 
the  disk  of  its  foot  into  a  boat-form,  like  Limnaea,  it  floats  upon 
the  surface  of  the  seas. 

Operculum  paucispiral,  the  lines  of  growth  well-marked. 

Shell  subglobose,  thin,  pellucid,  not  umbilicated ;  spire  small, 
compressed,  whorls  few,  smooth  ;  aperture  large,  entire. 

Family  NATIOID^. 

Shell  globular  or  oval,  spire  usually  short,  aperture  semilunar, 
without  canal  or  anterior  notch,  the  outer  lip  sharp,  the  colu- 
mellar  lip  callous,  more  or  less  reflected  over  the  umbilicus. 

Animal  with  small  tentacles,  which  are  lanceolate,  wide  apart, 
united  by  a  veil ;  eyes  usually  absent,  or  very  minute  and  placed 
beneath  the  tentacular  veil;  mantle  enclosed;  foot  much  pro- 
duced in  front,  where  it  is  furnished  with  a  fold  which  covers 
the  head  and  tentacles ;  operculigerous  lobe  very  ample,  par- 
tially enveloping  the  shell.  Operculum  paucispiral,  corneous, 
or  with  an  exterior  calcareous  layer.     Dentition,  3*1 '3  (xi,  31). 

The  nidus  of  Natica  (xvii,  95)  is  unlike  that  of  any  other 
mollusk  in  form  and  composition,  being  built  up  largely  of  the 
sand  of  the  sea-bottom,  formed  into  a  partly  circular  form  con- 
stricted into  a  neck  above,  the  walls  of  which  contain  the  eggs 
arranged  in  quincunx  order. 

Natica,  Lam. 

Distr, — About  200  recent  sp.  World-wide,  and  ranging  from 
low-water  to  90  fathoms.  Fossil,  600  sp.  Silurian — ;  world-wide. 
N.  Alderi^  Forbes  (Ixiii,  41).     N,  canrena,  Linn.  (Ixiii,  42). 

Shell  subglobular,  spire  slightly  elevated,  aperture  half-round, 
a  spiral  columellar  callus  entering  the  umbilicus. 

Animal  blind,  completely  retractile  within  its  shell.  Oper- 
culum with  an  exterior  calcareous  layer. 

The  animals  of  Natica  (typical)  move  quickly;  they  are 
carnivorous  and  very  predaceous,  living  in  sfindy  places,  where 
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they  hide  U4der  the  surface  and  burrow  after  bivalves.  Range, 
from  low-water  tp  90  fathoms.  The  colored  markings  of  the 
shells  are  very  indestructible,  being  frequently  preserved  on 
fossils. 

STiGMAULAX,  Morch.  Whorls  cancellated  or  sillonated  ;  umbil- 
icus .  with  spiral  funiculum.  Operculum  with  calcareous  outer 
layer.     N,  cancellata^  Lam.  (Ixiii,  43). 

LUNATiA,  Gray.  (Euspira,  Agass.,  in  part.  Globularia,  Swn.) 
Shell  usually  sombre-colored,  covered  with  a  dark,  thin  epider- 
mis ;  not  so  thick  as  the  typical  group ;  umbilicus  open,  without 
funiculum.  Operculum  corneous.  Inhabit  usually  cold  or  tem- 
perate rather  than  tropical  seas.     N,  heros,  Say  (Ixiii,  44). 

NEVERiTA,  Kisso.  (Naticarla,  H.  and  A.  Adams.)  Shell 
depressed,  orbicular,  spire  conical  or  flattened  ;  columella  partly 
filled  by  a  tongue-shaped  callous  process  (funiculum)  from  the 
columella.  Operculum  horny.  Animal  capable  of  entire  retrac- 
tion within  the  shell.  Inhabits  mostly  temperate  seas.  N. 
duplicata,  Say  (Ixiii,  45). 

ANOMPHALA,  Jouas.  (Cemina,  Gray.  Bulbus,  Brown.) 
Globular,  imperforate,  the  columella  with  heavy  callous  deposit. 
The  animal  is  bulky,  and  unable  to  retract  itself  entirely  into  its 
shell.  Operculum,  if  present,  quite  rudimentary.  N.Jiuctuata, 
Sowb.  (Ixiii,  46 ). 

AMPULLiNA,  Lam.  (Globularia,  H.  and  A.  Adams.  Ampul- 
linopsis,  Conr.  Euspira,  Agass.,  in  part.)  Umbilicus  narrow 
(rimate),  lined  by  a  thin  callus.^  Operculum  with  calcareous 
layer.     N.  Sigaretina^  Lam.  (Ixiv,  66). 

MAMiLLA,  Schum.,  1817.  (Ruma,  H.  and  A.  Adams.  Nati- 
caria,  Swn.)  Shell  oval-conic,  rather  thin,  with  pointed  spire ; 
whorls  fasciated ;  mouth  oblong,  inner  lip  narrow,  reflected, 
usually  brown  or  black ;  umbilicus  not  funiculated.  Oper- 
culum cartilaginous,  oblong,  narrower  than  the  aperture. 
Animal  capable  of  retraction  within  its  shell.  N.  maura^  Lam. 
(Ixiii,  47). 

MAMMA,  Klein.  (Polinices,  Montf.  Naticella,  Guild.)  Shell 
oval  or  suboval,  solid,  smooth,  spire  short,  sharp;  aperture 
semicircular,  inner  lip  oblique,  callous,  the  callus  extending  into 
the  umbilicus.  Operculum  corneous ;  animal  retractile.  N, 
straminea,  Recluz  (Ixiii,  48).  The  shell  of  Mamma  is  usually 
white,  sometimes  colored,  but  not  banded  or  spotted. 

AMAURA,  TMoller.  (Acrybia,  H.  and  A.  Adams.  Ptychostoma, 
Laube. )  Shell  oval,  smooth, imperforate, spire  elevated,  aperture 
oblong,  columella  short,  simple.  Operculum  corneous,  thin.  The 
animal  has  a  small,  compact  foot,  without  posterior  lobe,  anterior 
lobe  profoundly  sinuous,  eyes  at  the  internal  base  of  the  lobe. 
A  boreal  group,  comprising  a  few  living  species.  Fossil ;  Jurassic, 
Cretaceous,  Tertiary.     N,  Candida,  Moller  (ixiii,  46). . 
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AMAUBOPSis,  Morch.  Shell  with  eanaliculated  sutures.  Scarcely 
distinct  from  Amaura.     N.  canaliculata,  Gould  (Ixiii,  50). 

AMATJBELLA,  A.  Ad.,  1867.  Shell  small,  ovate,  imperforate, white, 
shining,  apex  submammillary ;  aperture  acuminately  ovate ;  lip 
arcuate,  simple,  thick.     3  sp.     Japan.     N.  Japovica,  A.  Ad. 

LARiNA,  A.  Adams.  (Robinsonia,  Nevill.)  Shell  thin,  delicate, 
composed  of  a  few  rapidly  increasing  whorls ;  not  umbilicated, 
columella  simple,  lip  not  reflexed.  Epidermis  olivaceous. 
Operculum  horny,  annular.  Somewhat  resembles  Amauropsis. 
6  sp.  Indian  Ocean,  Australia.  N.  Geylonica,  Nevill  (Ixiii,  51). 
This  is  possibly  a  fresh-water  shell,  and  perhaps  belongs  in 
PaludinidsB. 

NATioopsis,  M'Coy.  (Neritomopsis,  Waagen,  1880.)  Shell 
imperforate ;  inner  lip  very  thick,  spreading.  Operculum  shelly. 
Carboniferous  Limestone ;  Great  Britain.  N.  Fhillipsii,  M 'Coy 
(Ixiv,  67). 

isoNEMA,  Meek.  (Section  of  Naticopsis.)  7.  humilia,  Meek 
(Ixiv,  71).     Devonian ;  Ohio. 

TRACHYDOMiA,  Meek  and  Worthen,  1866.  (Section  of  Nati- 
copsis.) Surface  covered  by  small  regularly  disposed  tubercles. 
N,  nodosa^  M.  and  W.     Carboniferous ;  Illinois. 

EUSPiRA  (Agassiz),  Morris  and  Lycett.  (Holopea,  Hall,  in 
part.)  Spire  more  or  less  elevated ;  whorls  few,  distinct,  angu- 
lated  or  carinated.  Inferior  Oolite ;  England.  "  Euspira  presents 
considerable  affinities  to  the  Palaeozoic  genus  Scalites,  Hall,  in 
the  lines  of  growth  having  the  appearance  of  a  slight  fissure, 
where  the  angle  occurs  in  the  volution." — MoRR.  and  Lyc.  N, 
canaliculata,  Morr.  and  Lyc.  (Ixiv,  84). 

Gyrodbs,  Conrad,  1860. 

Distr, — Cretaceous ;  U.  S.,  Europe,  India.  G.  alveata,  Conr. 
(Ixiv,  70). 

Shell  depressed-globose;  aperture  generally  angular  or  nar- 
rowly rounded  below ;  inner  lip  thin ;  umbilicus  wide,  deep, 
without  callosity,  bounded  by  a  revolving  carina  which  is  some- 
times crenate,  with  occasionally  a  second  small  revolving  ridge 
within ;  whorls  shouldered  above,  the  angle  generally  wrinkled 
or  crenate. 

Cloughtonia,  Hudleston. 

Distr, — (7.  (Phasianella)  cincta,  Phillips.     Oolite;  England. 

Shell  short,  conical  and  solid,  with  a  widish  base;  whorls 
about  five,  flat  and  angular ;  body-whorl  more  or  less  bicarinated 
with  slight  depression  of  the  intervening  space ;  aperture  ovate 
to  ovate-oblong,  rounded  anteriorly ;  pillar  nearly  straight,  with 
little  or  no  callus. 

This  group  seems  to  occupy  an  intermediate  position  between 
Natica  and  Chemnitzia. 
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Tychonia,  de  Koninck,  1881. 

Distr. —  T.  Omaliana,  de  Kon.     Carboniferous ;  Belgium. 

Shell  somewhat  depressed,  globular,  smooth;  spire  short, 
obtuse,  sutures  shallow ;  last  whorl  very  large ;  mouth  semicir- 
cular, outer  lip  sharp,  inner  lip  somewhat  callous ;  an  umbilical 
fissure. 

SiQABETUS,  Lam. 

Syn. — Oatinus  (Klein  >,  H.  and  A.  Adams.  Lupia,  Conr. 
Stomatia,  Hill.     Raynevallia,  Ponzi. 

Distr, — 90  recent  sp.  United  States,  West  Indies,  China, 
Peru.  Fossil,  10  sp.  Eocene — .  S.  neritoideua^  Linn.  (Ixiii, 
52). 

Shell  ear-shaped,  with  minute  spire  and  very  large  aperture, 
externally  with  revolving  striae,  color  usually  white,  with  some- 
times a  thin  corneous  epidermis.  Operculum  minute,  homy, 
subspiral.  Animal  with  large  mantle  partly  or  entirely  covering 
the  shell,  anterior  foot-lobe  enormously  developed. 

They  live  on  muddy  sand-flats ;  in  their  habits  they  are 
sluggish  and  slow-moving,  and  very  timid  ;  when  crawling  they 
constantly  explore  the  surrounding  surface  with  the  produced 
fore-lobe  of  the  foot,  which  is  also  used  in  burrowing. 

siGARETUS,  Lam.  (typical).  Shell  orbicular,  conoidal  or  convex ; 
mouth  rounded ;  umbilicus  open  or  covered  by  a  reflection  of  the 
inner  lip ;  spire  short,  oblique. 

NATiciNA,  Gray.  (Lacunaria,  Conr.)  Shell  oval-oblong,  thin, 
ventricose ;  spire  sharp ;  inner  lip  straight,  thin  anteriorly,  with 
a  median  callus ;  umbilicus  open  or  partly  covered.  S.  papilla^ 
Gmel.  (Ixiii,  53). 

CRYPTOSTOMA,  Blainv.  Shell  ear-shaped,  flattened;  spire  short, 
depressed ;  mouth  very  large,  oblique ;  no  umbilicus.  S,  halio- 
toides,  Linn.  (Ixiii,  54). 

Velutina,  Fleming. 

Etym. —  Veluiinua^  velvety  (from  vellnSj  a  fleece). 

Syn, — (?)  Catinella,  Stache. 

Distr. — 4  sp.  Boreal  Seas,  Europe  and  America.  Fossil. 
Triassic,  Cretaceous,  Pliocene — .  V.  capuloidea,  Blainv.  (Ixiii, 
55).     V.  laevigata,  Linn.  (Ixiii,  56). 

Shell  thin,  with  a  velvety  epidermis  ;  spire  small,  sutures  well- 
impressed  ;  aperture  very  large,  rounded ;  peristome  continuous, 
thin.     No  operculum. 

Animal  with  a  large  oblong  foot;  margin  of  the  mantle 
developed  all  around,  and  more  or  less  reflected  over  the  shell ; 
head  broad ;  tentacles  subulate,  blunt,  far  apart,  with  eyes  on 
prominences  at  their  outer  bases. 

The  Yelutinas,  although  resembling  the  pulmoniferous  genus 
Otina,  are  strictly  marine,  being  met  with  sometimes  far  out  at 
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sea ;  usually,  however,  they  are  found  living  on  stones  near  low- 
water. 

VELUTELLA,  Gray.  Shell  thin,  flexible,  pellucid,  smooth,  mem- 
branaceous ;  spire  somewhat  elevated ;  mouth  oblong,  columella 
flexuous.     V.  Jlexilis,  Mont,  (lxiv,86). 

[limnerta,  H.  and  A.  Adams.  (Morvillia,  Gray.)  Shell  semi- 
globose,  with  wide  expanded  aperture,  sometimes  extending  pos- 
teriorly beyond  the  apex ;  inner  lip  oblique,  reflexed  posteriorly, 
straight  and  acute  anteriorly.  V,  zonata^  Gould  (Ixiii,  64,  66), 
which  has  been  referred  to  the  pulmoniferous  genus  Otina,  is  a 
typical  species.] 

LEPTONOTis,  Conrad.  Differs  from  Velutina  in  the  remarkable 
expansion  of  the  outer  lip,  and  the  distance  of  the  apex  from 
the  margin.  V.  expansa^  Whitfield  (Ixiv,  68,  69).  Eocene; 
Alabama. 

ABfPLOSTOMA,  Stoliczka.  Subovate,  thia,  spire  short ;  whorls 
few,  the  last  large,  ventricose,  produced  in  front,  widely  exca- 
vated at  base;  aperture  elongately  ovate,  subangulated,  pillar- 
lip  smooth,  outer  lip  dilated  and  expanded  at  the  margin ; 
surface  nearly  smooth.  Cretaceous;  So.  India,  Europe.  A, 
auriforme^  Stoliczka  (Ixiv,  85). 

Platyostoma,  Conrad. 

Distr, — P.  Niagarensis,  Hall  (Ixiv,  74).  Niagara  group.  New 
York. 

Shell  subglobose  ;  spire  short ;  aperture  very  large,  suborbic- 
ular,  dilated ;  labrum  joining  the  body-whorl  at  right-angles  to 
the  axis  of  the  shell. 

8TR0PH0STYLUS,  Hsll.  Shell  subglobose  or  ovoid-globose ;  spire 
small,  with  a  large,  ventricose  body-whorl ;  outer  lip  thin,  not 
reflected  (sometimes  slightly  expanded ) ;  columella  twisted  or 
spirally  grooved  within,  not  reflected  ;  umbilicus  none ;  aperture 
somewhat  round-ovate  or  transversely  broad-oval.  Fossil.  Lower 
Helderberg.  S.  obtusus,  Hall  (Ixiv,  75).  In  this  the  columella 
is  said  to  be  twisted  or  spirally  grooved  within,  whilst  in  Platy- 
ostoma the  columellar  lip  is  simply  thickened. 

oriostoma,  Mun.-Chal.,  1876.  Umbilicus  moderate,  circum- 
scribed by  a  carina ;  whorls  sometimes  partially  free.  0.  Bar- 
randei,  Mun.-Chal.     Devonian. 

[lysis,  Gabb  (p.  112),  may  perhaps  be  related  to  Velutina.] 

Lamellaria,  Montagu. 

Etym. — Lamella^  a  thin  plate. 

Syn,  (Larval  form). — Brownia,  d'Orb.  {B,  Oandei^  d'Orb., 
Ixxxvii,  8,  9).  Calcarella,  Souleyet  ( C.  spinosa,  Soul.,  xx,  51). 
Jasonilla,  Macdonald.  Echinospira,  Krohn  (E,  diaphana,  Kr., 
XX,  49,  50). 
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Distr, — 10  sp.  Norway,  Great  Britain,  Mediterranean,  New 
Zealand,  Philippines.     Fossil,  2  sp.     Pliocene. 

Shell  ear-shaped;  thin,  pellucid,  fragile;  spire  very  small; 
aperture  large,  patulous ;  inner  lip  receding.     No  operculum. 

Animal  much  larger  than  the  shell,  which  is  entirely  concealed 
by  the  reflected  margins  of  the  mantle;  mantle  non-retractile, 
notched  in  front ;  eyes  at  the  outer  bases  of  the  tentacles. 
Lingual  uncini  3,  similar;  or  one  very  large. 

Lamellaria  perspicua  (Ixiii,  57,  58)  lays  its  eggs  in  February 
and  March ;  it  hollows  out  a  nest  in  the  colonies  of  the  com- 
pound Ascidians,  from  which  it  derives  its  nourishment.  The 
nest  is  closed  by  a  transparent  operculum,  presenting  circular 
and  concentric  striae,  showing  that  the  animal  turns  round  during 
oviposition.  Each  capsule  contains  besides  the  normal  eggs  a 
certain  number  of  rudimentary  ones,  which  later  serve  for  the 
nourishment  of  the  embryos.  The  first  shell  formed  is  nautiloid, 
presenting  two  dorsal  and  two  lateral  keels  (xx,  49,  50) ;  the 
second  shell,  formed  within  the  first,  is  mOre  simple,  like  a  Cari- 
naria ;  the  two  are  united  at  their  apertures  by  a  thin  membrane. 
— GiARD,  Gomptes  Bendus,  736,  1875. 

Dr.  J.  Gwyn  Jeflreys  remarks  of  the  same  species : — 

The  mantle,  tentacles  and  foot  assume  different  positions  when 
the  animal  is  quiescent  and  in  active  motion.  It  swims  or  floats 
with  apparent  ease.  The  gill-plume  (whether  single  or  double 
I  could  not  make  out)  is  of  a  yellowish  brown  color.  Mr.  Daniel 
found  constantly  in  the  stomach  portions  of  branched  corallines, 
probably  indicating  that  the  Lamellaria  feeds  on  Polyzoa. 
According  to  Mr.  Peach  the  female  eats  a  round  hole  in  a  jelly- 
like compound  Ascidian  {Leptoclivumpunctatum)  for  the  purpose 
of  making  her  nest  and  depositing  in  it  her  eggs.  This  nest  is 
pot-shaped,  and  covered  by  a  circular  lid  ;  it  is  at  first  bright 
yellow,  which  afterwards  sometimes  fades  and  changes,  becoming 
at  last  dirty  white.  As  the  embryo  increases  in  size  the  nest 
rises  up  beyond  the  surface  of  the  Ascidian,  having  been  pre- 
viously covered  on  all  sides.  The  spawn  is  deposited  from 
February  to  May ;  it  arrives  at  maturity  in  four  or  five  weeks. 
The  embryo,  when  enclosed  and  swimming  in  the  glairy  matrix, 
is  of  a  somewhat  triangular  shape ;  the  front  portion  is  trilobed, 
each  lobe  being  furnished  with  delicate  vibratile  cilia  which  are 
in  constant  motion ;  the  central  portion  is  granular,  and  the 
hinder  bluntly  pointed.  On  the  pot-lid  bursting  open  and  the 
fry  emerging,  the  latter  is  found  to  have  a  pellucid  nautiliform 
shell,  retaining  in  other  respects  the  appearance  of  its  foetal 
state,  and  destitute  of  tentacles,  eyes  or  foot.  Mr.  Peach's  ex- 
cellent observations  were  continued  regularly  for  ten  years. 
Every  season  the  Lamellaria,  as  if  impelled  by  the  same  instinct 
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which  takes  the  salmon  to  the  river,  and  the  herring  to  shallower 
water,  migrated  inshore  and  sought  its  proper  spawning  ground. 

MAasENiNA,  Gray.  (?  Colobocephalus,  M.  Sars.)  Shell  opaque, 
with  short  spire ;  animal  with  mantle  fissured  down  the  back. 
L,  depresfsa,  Sutton  (Ixiii,  59). 

ONGHiniopsis,  Bergh.  Shell  entirely  enclosed  by  the  animal, 
thin,  slipper-like,  without  spire,  margin  entire.  Animal  verru- 
cose,  with  a  lanceolate  foot.  0.  glacialiSjM.  Sars  (Ixiv,  72,  73). 
Norway. 

CRYPTOGELLA,  H.  and  A.  Adams.  Shell  thin,  pellucid,  calca- 
reous ;  spire  small,  mouth  very  large ;  animal  with  depressed, 
subverrucose  or  smooth  mantle.  L.  tentaculata,  Mont.  (Ixiii,  60). 
L,  latens^Muil.  (Ixiii,  61). 

GORIOOELLA,  Blainv.  Shell  spiral,  calcareous,  thin,  subopaque, 
spire  short,  whorls  rounded,  the  last  large,  aperture  very  large. 
Mantle  of  animal  deeply  fissured  and  bilobed  in  front,  the  surface 
depressed  and  covered  with  numerous  hexagonal  tubercles. 
This  group  was  founded  by  Blainville  upon  an  animal  accidentally 
deprived  of  its  shell.     L.  nigra,  Blainv.  (Ixiii,  62,  63). 

Yanikoro,  Quoy  and  Gaimard. 

Syn. — Narica,  Recluz.     Merrya,  Gray.     Leucotis,  Sowb. 

Distr. — 25  sp.  West  Indies,  Nicobar,  Philippines,  Polynesia. 
Fossil.  Gault  — ;  Europe,  U.  S.  F.  cancellata,  Chemn. 
(Ixv,  90). 

Shell  subglobose,  external,  white,  with  sometimes  a  velvety 
epidermis,  striated,  costate  or  decussated,  umbilicated,  umbilicus 
witjiout  a  trace  of  callus.  Operculum  ver}'  thin,  corneous,  not 
spiral. 

Probably  most  of  the  Jurassic  and  triassic  species  of  Neritopsis 
belong  to  Yanikoro,  as  certainly  do  nearly  all  the  species 
described  by  Miinster  and  Klipstein  from  St.  Cassian  under  the 
name  of  Naticella.  There  are  numerous  cretaceous  species  from 
the  old  world. 

VANiKOROPSis,  Meek.  Shell  subglobose,  thick  and  solid ;  body- 
volution  large ;  spire  depressed ;  aperture  ovate ;  axis  imper- 
forate ;  outer  lip  simple,  beveled  ;  inner  lip  closely  folded  upon, 
and  adhering  to,  the  columella  and  the  body-volution,  very  little 
thickened  and  not  flattened,  toothed,  notched,  or  serrated ;  surface 
with  distinct  revolving  lines  and  furrows,  and  on  the  body- 
volution  developing  strong  oblique  folds  or  plications  and 
furrows,  parallel  to  the  lines  of  growth.  N,  Tuomeyana,  M.  and 
H.  (Ixiv,  87).     Cretaceous ;  Upper  Missouri  River. 

NATiconoN,  Ryckholt.  Shell  globose  like  Yanikoro,  but  the 
inner  lip  usually  thickened  and  always  provided  with  some  kind 
of  a  tooth ;  the  columella  is  either  slightly  hollowed  out  or  solid ; 
the  surface  smooth  or  ornamented  with  various  spiral  or  trans- 
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verse  striae.  Palaeozoic.  A  connecting  link  between  Vanikoro 
and  Neritopsis ;  the  former  having  the  columellar  lip  smooth,  the 
latter  insinuated  in  the  middle,  or  provided  with  two  strong 
teeth,  while  Naticodon  has  only  one  tooth  ;  as  regards  the  thick- 
ness of  the  shell  this  transition  seems  equally  to  hold  good.  N. 
sjnratum,  Sowb.  (Ixiv,  76).     Carboniferous;  Europe. 

Family  CALYPTRiBID^. 

Shell  limpet-like,  with  the  apex  more  or  less  spiral ;  interior 
simple,  or  divided  by  a  shelly  process,  variously  shaped,  to  which 
the  adductor  muscles  are  attached. 

Animal  with  a  distinct  head  ;  muzzle  lengthened ;  eyes  on  the 
external  bases  of  the  tentacles ;  branchial  plume  single.  The 
rostrum  is  prominent  and  split,  but  non-retractile. 

The  bonnet-limpets  are  found  adhering  to  stones  and  shells ; 
most  of  them  appear  never  to  quit  the  spot  on  which  they  first 
settle,  as  the  margins  of  their  shells  become  adapted  to  the 
surface  beneath,  whilst  some  wear  away  the  space  beneath  their 
foot,  and  others  secrete  a  shelly  base.  Both  their  form  and 
color  depend  on  the  situation  in  which  they  grow ;  those  found 
in  the  cavities  of  dead  shells  are  nearly  flat,  or  even  concave 
above,  and  colorless.  They  are  presumed  to  feed  on  the  sea- 
weed growing  round  them,  or  on  animalcules;  a  Calyptreea, 
which  Professor  Forbes  kept  in  a  glass,  ate  a  small  sea-slug 
(Goniodoris)  which  was  confined  with  it.  Both  Calyptrsea  and 
Pileopsis  sometimes  cover  and  hatch  their  spawn  in  front  ot 
their  foot. 

The  use  of  the  calcareous  lamina,  which  is  the  first  stage  in 
the  formation  of  a  columella,  is  to  support  the  viscera  and 
separate  them  from  the  foot  or  lojcomotive  organ. 

Galerus,  Humphrey. 

Syn. — Sigapatella,  Siphopatella,  Lesson.     Mitella,  Leach. 

Distr. — Tropical  and  subtropical.  G.  CkinensiSy  Linn.  (^Ixvi, 
22,  23).     Fossil.     L.  Cretaceous — . 

Shell  depressed  subconical,  spiral,  summit  subcentral,  aperture 
very  large,  basal,  with  a  subspiral  broad  lamina  adhering  to  the 
left  margin.  Animal  with  bilabiate  muzzle,  buccal  appendages 
short,  rounded;  a  slightly  developed,  plain-edged  neck-lobe;  foot 
auriculate  in  front. 

GALEROPsis,  Conrad.  Spire  more  elevated.  G,  excentricus^ 
Gabb.     Eocene. 

Infundibtjlum,  Montfort. 

Syn, — Trochita,  Schum.,  1817.  Clypeola,  Gray.  Trochella, 
Gray. 

Distr, — Mostly  tropical  and  subtropical.  L  spirata,  Forbes 
(Ixvi,  24,  25).     Fossil.     Tertiary;  U.  S.,  West  Indies. 
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Shell  conic  trochiform,  spiral ;  summit  central ;  whorls  convex, 

p4icate,  not  umbilicated;    aperture   large,  containing  a  spiral 

tramsvcrse  lamina   exteocling  obliquely  from  the  centre  to  the 

oate^t  margin   of  the    Bhell-    The  animal  has  an  oblong  foot, 
biiobeo^    ^         . 

HALioJ.^      Y^^^y-  ghell  conic,  spiral,  the  spire  excentric, 

whorls  c^^'^vi^^o^*^^^^     umbilicated.    /.  dilatata,  Sowb.  (Ixvi,  26). 

Nv  CALYPTRiBA,  Lam. 

Cup  and  saucer  ml^       ^f. 

Syn.— Cemoria,  Ris^^  '  Mitrella,  Trochilina,  Trelania,  Pocu- 
lina,  Gray.     Mitrularia,  SCJ^^^ji      Lithedaphus,  Owen. 

JDistr. — Temperate  and  trojft^^*  j .  world-wide.  '  (7.  Martiniana, 
Reeve  (Ixvi,  21).  ^<L 

Shell  conical,  more  or  less  regulal>l^  ^ith  subcentral,  sabposte- 
rior  sharp  apex ;  aperture  basal,  with  rf^  central  lamina,  half  cup- 
shaped,  attached  to  the  apex  and  open  imsh^  front. 

Animal  with  broad  muzzle  ;  tentacles  ratUau^^j.  ghort,  lanceolate ; 
eyes  on  bulgings  at  the  outer  bases  of  the\^^ ^tentacles ;  mantle- 
margin  simple,  sides  plain. 

Crucibulum,  Schum.,  1817.      \  j;j^ 

Syn, — Bicatillus, Biconia,  Swains.  Siphopatella,  DwPcesson.  Tre- 
lania, Neleta,  Gray.  \     t 

Distr, — Temperate  and  tropical;  world-wide.  G  riA  iis,  Brod. 
(Ixvi,  28).  ^vel 

Differs  from  Calyptraea  in  the  internal  cup-shaped  \bil  lamina, 
which  is  entire  and  attached  along  a  line  on  one  side  to  this,  ie  inner 
wall  of  the  shell.  \ 

DTSPOT^A,  Say.  (Calypeopsis,  Lesson.)  Cup-shaped  lipsimina 
adhering  to  the  whole  of  one  ^ide.     (7.  striata^  Say  (Ixvi,  2V^®^)- 

CATiLLiNA,  Gray.     Oblong,  conical,  radiately  ribbed ;  the  Sfhepex 
acute,   subcentral,  recurved;    nucleus  regular,  spiral;    carvWnity 
conical,  with  a  broad  trigonal  cup  on  the  left  side  under'  but  rk 
extending  to  the  apex  of  the  cavity,  filled  with  a  callous  deposi 
at  the  tip ;  the  part  of  the  cup  next  to  the  inner  surface  of  the, 
shell  scarcely  thickened  and  not  raised  up.     Crucibulum  conca- 
merata,  Rve.  (Ixiv,  IT). 

Crepidula,  Lam. 

Etym, —  Crepidula,  a  small  sandal. 

Syn—CrypU,  Humph.     Sandalium,   Schum.      Orepipatella, 
Lesson  (?).     Tylacus,  Lyroscapha,  Conrad. 

Distr,—50  sp.     West  Indies,  Atlantic  and  Pacific  Coasts  of 
N.  America    Mediterranean,  W.  Africa,  India,  Australia.     C 
Peruviana,  Lam.  (Ixv,  91).     Fossil.     Cretaceous—. 

Shell  oval,  Unapet-like,  with  a  posterior,  generally  lateral  spiral 
apex ;  interior  with  a  shelly  lamina  covering  its  posterior  half 
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Animal.  Head  large,  transverse,  depressed ;  foot  rounded, 
slightly  truncate  in  front. 

Adhering  to  shells  or  stones,  and  modifying  their  form  in 
accordance  with  their  dwelling-place,  those  species  living  within 
the  aperture  of  empty  spiral  shells  are  generally  flat  and  uncolored ; 
others  reproduce  the  ribs  of  Pecten ;  others  again  attach  in 
groups  upon  the  outside  of  each  other's  shells. 

QAliNOTiA,  Gray.  Oval,  convex,  covered  by  a  smooth  epider- 
mis; apex  dorsal,  median,  posterior;  lamina  inclined. 

lANACUS,  Morch.  Shell  depressed,  apex  posterior,  but  slightly 
lateral ;  lamina  mostly  concave  in  front.  C.  unguiformis,  Lam. 
{Ixv,  92 :. 

EBGJSA,  H.  and  A.  Adams.  Shell  depressed,  summit  lateral; 
lamina  produced  in  front,  its  columellar  margin  subtubular.  G. 
plana^  Ads.  and  Rve.  (Ixv,  93). 

NoiciA,  Gray.  Shell  subcircular  or  oblong,  convex,  spiral ; 
whorls  one  and  a  half  or  two ;  the  apex  subcentral,  subposterior; 
nucleus  spiral ;  cavity  concave,  deeper  under  the  apex ;  internal 
plate  concave,  thin,  with  the  fold  forming  a  narrow  linear  cavity 
open  to  the  apex  of  the  shell.     N,  GhinensiH,  Gray.     China. 

SPIROCRYPTA,  Gabb.  Summit  of  shell  posterior,  lateral  and 
submarginal,  spiral.  Internal  plate  attached  to  the  margin  on 
the  lower  or  outer  side,  curving  upwards  and  inwards  and 
uniting  with  the  opposite  side  at  a  considerable  distance.  The 
plate  is  subspiral,  thus  approaching  Trochita  and  Galerus.  0. 
pileum,  Gabb  (Ixiv,  78).     Cretaceous ;  Cal. 

Galerigulus,  Seeley. 

Distr, — (?.  alius ^  Seeley  (Ixiv,  79). 

This  genus  has  two  separate  septa,  the  larger  one  originating 
below  the  incurved  apex,  and  the  smaller  one  at  the  base.  Only 
the  cast  is  as  yet  known ;  the  upper  surface  of  the  shell,  which 
has  the  form  of  a  Helcion,  not  having  been  observed. 

Capulus,  Montf. 

Bonnet-limpet. 

Syn JPileopsis,  Lam.    Actita,  Fischer  de  Wald. 

Bistr.—S  sp.  W.  Indies,  Europe,  India,  Australia,  W.  America. 
Fossil,  20  sp.     Silurian — .     C,  Ungaricus^  Linn.  (Ixvi,  30). 

Shell  conical,  apex  posterior,  spirally  recurved;  aperture 
rounded ;  muscular  impression  horseshoe-shaped. 

Tongue-membrane  winged  on  each  side  in  front,  teeth  arranged 
in  seven  series  (3*  1*3),  central  teeth  small  and  broad  with  the 
apex  hooked,  the  lateral  teeth  long  and  hamate.  Rostrum 
lengthened;  tentacles  subulate,  with  the  eyes  on  bulgings  at 
their  outer  bases.  Mantle  simple  in  front ;  gill  forming  a  single 
plume  placed  obliquely  across  the  mantle-cavity,  laminae  elongate, 
linear,  partly  exposed.     Foot  folded  on  itself,  the  sides  simple. 
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anterioriy  thin  and  strap-shaped,  posteriorly  thick,  orbicular 
and  concave. 

These  animals  are  said  to  feed  on  the  sea-weed  that  grows 
around  them,  and  on  small  marine  organisms.  They  appear  to 
have  but  limited  locomotion,  being  usually  adherent  and  modi- 
fying the  margin  of  the  aperture  of  the  shell  according  to  the 
surface  on  which  they  live.  Sometimes  they  wear  away  the 
surface  beneath  their  foot,  forming  shallow  excavations,  or  they 
secrete  an  imperfect  shelly  base  by  means  of  the  same  organ. 
The  egg-cases  are  membranous  and  are  attached  in  a  tufb  at  the 
front  of  the  foot  under  the  neck. 

THYCA,  H.  and  A.  Adams,  1854.  Shell  conical,  transparent, 
slightly  curved,  with  longitudinal  grooves.  Occurs  on  Asteria. 
(7.  astericola^  Ad.  and  Reeve. 

BROCCHiA,  Bronn.  Irregularly  conical,  apex  slightly  spiral; 
left  margin  with  a  profound  sinus ;  posterior  half  of  the  margin 
folded.  2  sp.  Tertiary.  A  doubtful  group.  (7.  sinuosa,  Bronn 
(Ixiv,  80). 

Plattceras,  Conrad. 

Syn. — Acroculia,  Phillips. 

DiHtr, — Fossil,  50  sp.  Silurian  to  Carboniferous ;  United  States, 
Europe.     P.  ventricosum,  Conr.  (Ixiv,  81,  82). 

Shell  depressed  subglobose,  subovoid  or  obliquely  subconical ; 
spire  small ;  volutions  few,  sometimes  free  and  sometimes  con- 
tiguous, without  columella;  aperture  more  or  less  expanded, 
o^en  campanulate,  and  sometimes  with  the  lip  reflexed  ;  peris- 
tome entire  or  sinuous.  Surface  striated  or  cancellated,  often 
spirally  ridged  or  plicate,  and  sometimes  strongly  lamellose 
transversely,  nodose  or  spiniferous. 

The  subglobose  species  resemble  the  Velutinse,  but  there  is 
every  degree  of  variation  in  form  between  these  and  non-spiral 
shells.  From  among  these,  two  subgeneric  groups  have  been 
rather  arbitrarily  separated. 

ORTHONYCHiA,  Hall.  Body  of  the  shell  straight  or  curving, 
gradually  diminishing  above,  arched  or  in  some  degree  spiral 
at  the  apex,  with  the  last  volution  or  more  quite  free.  Sil. 
to  Carb.     P.  spirale,  Hall  (Ixiv,  83). 

IQOOERAS,  Hall.  Shell  straight,  with  cancellated  surface  and 
often  with  the  addition  of  longitudinal  plications.  Silurian. 
P.  pileatum,  Conrad. 

Berthelinia,  Crosse. 

Distr. — B.  elegansj  Crosse  (Ixv,  94,  95).    Fossil.    Paris  basin. 

Capuliform,  very  small,  microscopic,  thin,  rather  smooth,  few- 
whorled,  the  spire  very  small  and  lateral,  the  last  whorl  greatly 
dilated  with  a  large  aperture. 
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Spibigblla,  Rang. 

Distr. — 8,  unguiculuB^  Rang  (Ixv,  96,  97).     Miocene ;  France. 
Shell  flattened,  elongated,  with  a  small  sinlstrally  spiral  apex. 
Perhaps  as  nearly  related  to  Umbrella. 

Amathina,  Gray. 

Distr. — A.  tricarinata  (Ixv,  98,  99).     India. 

Shell  depressed,  oblong ;  apex  posterior,  not  spiral,  with  three 
strong  ribs  radiating  from  it  to  the  anterior  margin,  which  is 
produced  into  three  points. 

Head  elongated ;  eyes  sessile  on  the  posterior  lateral  margins 
behind  the  tentacles;  tentacles  short,  obtuse;  mantle-margin 
entire,  a  tentacular  median  filament  at  the  hind-part. 

HippoNYX,  Defrance. 

Etym, — Hippos^  a  horse,  and  onyx^  a  hoof. 

Syn, — Cochlolepas,  Klein.     Krebsia,  Morch. 

Distr. — 10  sp.  W.  Indies,  W.  America,  Indian  Ocean,  Philip- 
pines, Australia.  Fossil,  10  sp.  Cretaceous ;  United  States, 
Europe.     H.  comucopiae,  Lam.  (Ixv,  100, 1,  2). 

Shell  thick,  obliquely  conical,  non-spiral,  apex  somewhat  pos- 
terior and  curved  backwards ;  muscular  impression  horseshoe- 
shaped  ;  base  of  attachment  shelly,  secreted  by  the  foot  of  the 
animal. 

Animal  oval  or  snborbicular,  conical  or  depressed ;  foot  very 
thin,  a  little  thickened  towards  the  margins;  head  globose, 
separated  from  the  body  by  a  neck-like  constriction ;  eyes  upon 
swellings  of  the  tentacles. 

AMALTHEA^  Schum.,  1817.  (Sabia,  Gray.)  Like  Hipponyx, 
but  forming  no  shelly  base ;  surface  of  attachment  worn  and 
marked  with  a  crescent-shaped  impression.  Often  occurs  on 
living  shells,  such  as  the  large  Turbos  and  Turbinellse  of  the 
Eastern  seas.     H.  conica^  Schum.  (Ixv,  3,  4). 

Family  ONUSTID^. 

Shell  conical,  spiral,  depressed,  umbilicated,  soldering  shells 
and  stones  to  its  exterior  surface. 

Animal.  Foot  small,  cylindrical,  used  for  jumping,  not  walking, 
having  an  expanded  front,  and  a  tapering  hind-portion.  Oper- 
culum large,  horny,  subannular,  right  half  free,  nucleus  lateral, 
dextral ;  muscular  impression  sinistral,  semilunar,  extending  the 
whole  length. 

These  animals  scramble  along  like  the  Strombs ;  they  extend 
and  fix  the  front,  dilated  part  of  the  foot  and  draw  the  hind-lobe 
up  to  it,  throwing  forwards  the  shell  at  every  movement.  They 
cannot  glide  like  other  moUusks,  but  the  form  of  the  foot  is 
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admirably  adapted  to  to  the  nature  of  the  floor  on  which  they 
live,  which  is  usually  composed  of  the  debris  of  dead  shells. 

Ondstus,  H.  and  A.  Adams. 

Syn, — Haliphcebus  and  Tugurium,  Fischer. 

Distr, — Several  sp.  Tropical ;  East  and  West  Indies.  O. 
Solaris,  Linn.  (Ixvi,  31,  32).     Fossil.     Devonian — . 

Shell  conical,  trocUifOrm,  depressed,  widely  and  profoundly 
umbilicated ;  periphery  of  the  whorls  fringed  with  regularly 
disposed  tubular  spines  or  slight  projections;  pieces  of  small 
shells  agglutinated  upon  the  whorls  at  the  sutures,  where  they 
are  attached  as  growth  continues. 

EuTROCHUs,  Whitfield,  1882. 

Distr, — E,  concava,  Hall.     Carb. ;  Ind.,  Ills. 

Shell  conical  above,* flat  or  concave  beneath,  and  broadly  and 
deeply  umbilicated  ;  aperture  very  oblique,  and  the  outer  angle 
of  volutions  strongly  carinated  or  expanded  ;  surface  ornamen- 
tation unlike  on  the  upper  and  lower  surfaces. 

Differs  from  the  umbilicated  forms  of  Trochidse  in  not  forming 
a  columella;  the  lower  or  basal  surface  sloping  gradually  and 
smoothly  into.,  and  forming  the  sides  of,  the  umbilicus,  giving  an 
obliquely  elliptical  section  to  the  volution. 

Xenophora,  Fischer  de  Wald. 

Syn, — Phorus,  Montf.     Pseudophorus,  Meek. 

Distr, — Several  sp.  Tropical.  X,  conchy liophor a,  Bom 
(Ixvi,  33).     Fossil.     Devonian—.. 

Shell  conical,  trochiform,  whorls  flattened,  carjrying  shells, 
madrepores  and  stones,  miscellaneously  arranged  and  attached 
anywhere  upon  the  exterior  surface,  so  as  to  completely  disguise 
the  dorsal  aspect  of  the  shell ;  lower  surface  free  of  extraneous 
agglutinations;  umbilicus  narrow,  sometimee  covered  by  the 
inner  lip. 

The  "  carriers  "  inhabit  deep  water,  and  are  most  numerous  in 
the  Java  and  China  Seas.  Each  species  appears  to  have  its  own 
peculiar  method  of  collecting  the  fragments  of  shells  and  stones 
which  cover  the  ground  where  it  lives,  and  each  cements  to  the 
outside  of  the  shell  its  particular  kind  of  materials.  The  adven- 
titious pieces  of  shell  are  so  disposed  as  not  to  curve  downwards 
beyond  the  edge  of  the  shell,  so  as  to  impede  the  progress  of  the 
animal,  but  are  usually  placed  with  their  concave  sides  upper- 
most, and  the  purpose  of  this  structure  is  evidently  concealment 
of  the  true  nature  of  the  animal,  either  for  attack  or  defense,  or 
perhaps  for  both  occasions ;  as  when  tricked  out  with  shells  and 
stones  it  may  well  be  mistaken  for  a  refuse-heap. 

KNDOPTYGMA,  Gabb,  18 TY.     Differs  from  Xenophora  in  having 
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a  strong  revolving  plate  inside,  nearly  midway  between  the 
umbilical  and  outer  margin  on  the  base.  Cretaceous;  Miss, 
and  Alabama ;  described  from  a  cast.     X.  umbilicata,  Tuomey. 

Family  SOLARIID^. 

Shell  orbicular,  depressed  or  trochiform ;  aperture  generally 
angular ;  umbilicus  usually  wide  and  deep.  Operculum  corneous, 
spiral.  ' 

The  animal  has  folded  tentacles,  with  the  suture  below;  eyes 
sessile  on  the  upper  surface  of  their  bases ;  gill-cavity  divided 
by  a  longitudinal  fold ;  proboscis  retractile. 

The  shells  are  not  pearly  like  Trochus-^which  many  of  them 
resemble.  They  are  numerously  represented  in  fossil  depc^its, 
commencing  in  the  Trias,  and  reaching  their  maximum  in  the 
Tertiary.  There  are  not  many  living  species.  Dentition 
(xii,  39,  40). 

Solarium,  Lam. 

Etym — Solarium^  a  dial. 

Syn, — ^Architectonica,  Bolten.     Solariorbis,  Conrad. 

Bistr. — 25  sp.  Tropical ;  world-wide.  Fossil,  more  numerous. 
Commencing  with  the  Eocene.   S.  perspectivum,  Linn.  (Ixvi,  34). 

Shell  depressed  conic,  angular  at  the  periphery ;  aperture  sub- 
quadrangular,  lip  simple;  umbilicus  wide,  spiral,  its  margins 
crenulated.     Operculum  horny,  subspiral. 

TORiNiA,  Gray.  (Heliacus,  d'Orb.)  Shell  orbicular,  elevated, 
granulated,  last  whorl  rounded ;  moderately  but  profoundly 
umbilicated.  Operculum  conically  elevated,  of  numerous  volu- 
tions, which  are  margined  by  projecting  edges  cork-screw 
fashion.     S.  variegcUum^  Lam.  (Ixvi,  35). 

Distinguished  from  Solarium  by  its  spirally  elevated  oper- 
culum, and  by  the  rounded  periphery  of  the  last  whorl.  They 
affect  deep  water,  and  are  very  shy  and  sensitive  when  under 
observation. 

PHiLiPPiA,  Gray.  (Disculus,  Desh.)  Shell  smooth,  subconic ; 
umbilicus  with  crenulated  margins.  Operculum  flattened, whorls 
numerous.     S.  luteum,  Lam.  (Ixvi,  36). 

OYRisous,  Tiberi.  Shell  turbinated,  conic-turriculated,  um- 
bilicated, rather  obtuse,  the  summit  enveloped.  Whorls  rounded, 
transversely  sculptured.  Aperture  subcircular,  the  simple 
margins  united  by  a  callous  deposit ;  columellar  lip  reflected. 
Operculum  corneous,  multispiral  externally,  furnished  internally 
with  a  central  styliform  projection.  S.  Jeffrey sianum,  Tiberi 
(Ixv,  5,  6).     Mediterranean. 

ELUXiNA,  Dall.  Shell  porcellanous,  depressed  conical,  umbili- 
cate,  strongly  carinate,  with  a  stout  umbilical  rib,  above  which 
the  pillar  is  thin  and  emarglnate ;  from  the  umbilical  rib  to  the 
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carina  the  basal  margin  of  the  aperture  is  deeply  flexuoosly 
emarginate ;  above  the  carina  it  is  again,  but  less  deeply,  emar- 
ginate,  then  sweeps  forward  roundly,  and  then  slightly  recedes 
before  joining  the  preceding  whorl.  This  curious  form  belongs 
in  all  probability  to  the  Solariidse,  representing  among  them 
Basilissa  among  the  Trochidae,  and  recalling  Platyschisma,  but 
with  a  different  aperture.  When  perfect,  the  margin  at  the 
carina  must  project  forward  like  a  claw  or  nail,  as  in  Schizos- 
toma.  When  adult,  the  nuclear  whorls  are  filled  up  with  a  solid 
deposit  of  shelly  matter,  and  it  is  probable  that  there  is  a  slight 
notch  at  the  end  of  the  umbilical  rib.  S,  brunnea,  Dall.  West 
Indies. 

Platyschisma,  M'Coy. 

Dhtr.  —  Silurian — ;  XJ.  S.,  Europe.  P.  Uchtensis^  Keys 
(Ixv,  7). 

Shell  depressed  trochiform,  whorls  somewhat  rounded,  orna- 
mented with  small  transverse  ribs ;  spire  short,  whorls  few  ; 
aperture  oblique ;  umbilicus  small,  rounded. 

Arohitea,  Costa. 

Syn, — Trachysma,  Jeffreys. 

Distr, — A.  delicatum^  Phil.  (Ixv.  8). 

Shell  turbinate,  but  little  elevated,  thin,  widely  and  deeply 
umbilicated  below;  aperture  rounded,  peristome  continuous, 
simple.  Operculum  corneous,  pellucid,  spiral,  flattened  and 
smooth  on  the  outer  side,  the  spire  slightly  prominent  in  the 
centre  of  the  inner  side. 

Straparollus,  Montfort,  1810. 

Syn, — Euomphalus,  Sowb.  Helicotoma,  Salter.  Pleuronotus, 
Hall.  Helicites,  Schloth.  Centrifugus  and  Inachus,  His. 
Cirrus,  Sowb.  Phanerotinus,  Sowb.  (partim).  Omphalocirrus, 
Planicirrus,  Echinocirrus  and  Trochocirrus,  Ryckholt.  Omphal- 
otrochus.  Meek.     Phymatifer,  Kon.     Straparollina,  Billings. 

Distr. — 60  sp.  Lower  Silurian  to  Trias ;  United  States,  Europe, 
Australia.  S.  Gualteriatus^  Vern.  (Ixv,  9).  S.  calcar^  d'Orb. 
(Ixv,  21). 

Shells  depressed,  whorls  angular  or  carinated,  aperture  sub- 
quadrangular,  umbilicus  wide,  conical.  Operculum  shelly,  multi- 
spiral. 

It  has  been  proposed  by  several  conchologists  to  unite  the 
genera  Straparollus  (=  Euomphalus)  and  Solarium  in  one. 
When,  however,  we  compare  the  large  number  of  species  of  both 
these  genera,  it  appears  that  the  smooth  or  at  least  less  orna- 
mented surface  of  the  shell,  the  constant  want  of  a  distinctly 
crenulated  margin  round  the  umbilicus,  combined  with  the 
rotindish  form  of  the  whorls  of  Straparollus,  make  its  separation 
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from  Solarium  very  desirable.  Of  many  of  the  palaeozoic  Stra- 
parolli  the  opercula  are  known,  and  they  very  much  resemble 
those  of  Torinia,  being  thick  and  composed  of  numerous  lamellar 
volutions. 

[maclurea,  Emmons.  Shell  discoidal,  sinistral,  flattened 
above,  rounded  below  ;  surface  smooth  or  transversely  striated.* 
Probably  more  nearly  related  to  Bellerophontidse  and  HaliotidsB, 
in  the  vicinity  of  which  it  will  be  more  fully  described.  S. 
magna,  Lesueur  (Ixv,  10).] 

soHizosTOMA,  Bronn.  Shell  dextral  or  sinistral,  planorbiform, 
the  whorls  flattened  or  convex ;  aperture  triangular  or  transverse, 
the  margins  sinuous  above  and  below,  uniting  in  a  produced 
point  at  the  periphery.     S.  Puzosii,  Vern.  (Ixv,  11). 

ccELOCENTRUS,  Zittcl.  Shell  low  conical,  widely  umbilicated, 
with  rounded  or  angular  whorls,  having  one  or  two  series  of 
tubercles  or  hollow  spines;  aperture  round,  with  entire  lip. 
Devonian  to  Trias.     S.  Goldfussi,  d'Arch. 

EUOMPHALOPTERis,  Rocmer.  Shell  low  conical,  widely  and 
deeply  umbilicated  ;  periphery  seamed,  with  fine  radial  channels. 
Operculum  shelly,  concentrically  striated  and  swollen  externally, 
showing  spiral  whorls  internally.     S.  alatus,  His.     U.'  Silurian. 

[raphistoma.  Hall.  (Helicotoma,  Salter.)  Shell  lenticular 
or  orbicular,  whorls  flattened  with  a  carination  above ;  umbilicus 
moderate ;  outer  lip  with  slight  sinus  at  the  keel.  S.  striatuSy 
Hall.     See  p.  223.] 

Helicocryptus,  d'Orb. 

Distr. — H.  pusillus,  d'Orb.  (Ixv,  12).     Corallien. 

Shell  depressed  orbicular,  volutions  on  the  same  plane ;  the 
outer  one  nearly  embracing  the  others,  so  that  it  shows  a  small 
depressed  spire  above,  and  a  narrow  umbilicus  below. 

Stoliczka  places  this  genus  near  Rotella ;  it  is  perhaps  as  nearly 
related  to  that  genus  as  to  the  Solariidse. 

Adeorbis,  S.  Wood. 

Distr. — 10  sp.  West  Indies,  China.  Low-water  to  60  fms. 
Fossil,  5  sp.     Eur.     A,  subcarinatus,  Mont.  (Ixv,  13). 

Shell  depressed  orbicular,  widely  umbilicated ;  whorls  not 
numerous,  smooth  or  striate,  the  last  sometimes  angular ;  aper- 
ture rounded,  the  outer  lip  arcuated,  simple,  sharp.  Operculum 
shelly,  subspiral. 

Omalaxis,  Desh. 

Distr, — O.  supranitida,  Wood  (Ixv,  14). 

Shell  subdiscoidal,  whorls  distinctly  carinate,  peristome  not 
continuous.     Operculum  elevated,  multispiral. 

HoMALOGYRA,  Jeffreys. 
Syn, — Omalogyra,  Jeffreys,     Ammonicerina,  Costa. 
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Distr. — 2  sp.  Europe,  Greenland.  H,  atomus^  Phil.  (Ixv, 
15, 16). 

Shell  planorbiform,  with  involute  spire ;  whorls  more  or  less 
angulated  ;  mouth  clasping  both  sides  of  the  periphery.  Oper- 
culum few-whorled,  nucleus  central. 

Body  flattened,  tentacles  wanting,  eyes  sessile  behind  the  head. 

Cybculus,  Jeffreys. 

Distr, — G.  striatus,  Phil.  (Ixvi,  37).     Mediterranean. 
Shell  minute,  discoidal;    umbilicus  large,  profound.     Oper- 
culum multispiral,  corneous. 

DiscoHBLix,  Dunker. 

Syn. — Orbis,  Lea  (not  Blainv.  or  Lacep.).  Bifrontia,  Desh. 
Ilalra,  H.  and  A.  Adams.     Platy stoma,  Homes. 

Distr, — D,  zanclea^  Phil.  (Ixv,  17,  18).  Fossil.  Silurian, 
Liassic,  Cretaceous,  etc. 

The  genus  was  proposed  for  a  liassic,  discoidal  shell,  composed 
of  quadrangular  whorls,  carinated  and  more  or  less  crenulated 
on  the  upper  and  lower  edges  of  the  back,  on  which  the  strise  of 
growth  are  insinuated  backwards. 

Ophileta,  Vanuxem. 

Syn, — Cyclogyra,  Wood.  Planaria,  Brown.  Discohelix, Adams 
and  Chemn. 

Shell  planorbiform,  discoidal,  whorls  numerous,  slender,  in 
contact. 

Proposed  for  a  palaeozoic  fossil  of  New  York  (0.  levata,  Hall, 
Ixv,  19^ ;  to  which  may  be  added  the  recent  Discohelix  foliaceaj 
Phil.  (Ixiv,  88,  89). 

EccYLiOMPHALUs,  Portlock,  1843. 

Syn, — Serpularia,  Koemer.  Phanerotinus  (partim),  Sowb., 
1842. 

Distr, — Fossil.  Palaeozoic,  a  few  species.  E,  serpula,  Kon. 
(Ixv,  20). 

Shell  discoidal,  whorls  few,  in  the  same  plane,  widely  disso- 
lute ;  flattened  above,  rounded  beneath. 

Family  SCALARID^. 

Characters  those  of  the  only  genus.  These  moUusks  are  closely 
related  to    the  lanthinse,  of  which  they  may  be   regarded   as 
*  creeping  representatives,  on  the  one  side,  and  to  Turritella  as 
well,  by  the  form  of  their  shell.     Dentition   xi,  36-38). 

ScALARiA,  Lam. 

Etym. — Scalaris,  like  a  ladder.     Wentle-trap. 

Syn, — Sthenorytis,  Compsopleura  and  Scalarina,  Conr. 
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Distr. — 150  sp.  Mostly  tropical ;  Greenland,  Norway,  Britain, 
Mediterranean,  West  Indies,  China,  'Australia,  Pacific,  West 
America.  Fossil,  nearly  200  sp.  Trias — ;  Britain,  North 
America,  Chili,  India.     S.  pretiosa,  Linn.  (Ixvi,  42). 

Shell  mostly  pure  white  and  lustrous ;  turreted ;  many-whorled ; 
whorls  round,  sometimes  separate,  ornamented  with  numerous 
transverse  ribs ;  aperture  round ;  peristome  continuous.  Oper- 
culum homy,  few-whorled. 

Animal  with  a  retractile  proboscis-like  mouth ;  tentacles  close 
together,  long  and  pointed,  with  the  eyes  near  their  outer  bases ; 
mantle-margin  simple,  with  a  rudimentary  siphonal  fold ;  foot 
obtusely  triangular,  with  a  fold  (mentum)  in  front.  Sexes  dis- 
tinct ;  predaceous.  Dr.  Gould  fed  them  on  raw  beef,  which  they 
eat  voraciously;  tongue  armed  with  numerous  simple  uncini. 
Bange  from  low- water  to  80  fathoms.  The  animal  *  exudes  a 
purple  fluid  when  molested. 

CLATHRU8,  Oken.  Shell  moderately  thick,  whorls  united, 
longitudinal  ribs  numerous,  aperture  suboval,  umbilicus  covered 
by  the  left  lip.     S.  communis.  Lam.  (Ixvi,  38). 

OPALiA,  H.  and  A.  Adams.  (Psychrosoma,  Tapparone-Canefri. 
Compsopleui-a,  Conr.)  Shell  turriculated,  imperforate,  whorls 
united,  the  last  with  a  spiral  rib  at  the  base.  S.  coronata^  Lam. 
(Ixvi,  39). 

AM^A,  H.  and  A.  Adams.  Shell  turriculated,  thin,  whorls 
united,  cancellated,  with  some  thin  irregular  varices;  aperture 
semilunar,  interior  lip  gibbous  in  the  middle,  exterior  lip  thin, 
simple.     S,  magnifica^  Sowb.  (Ixvii,  46). 

GiBSOTREMA,  Morch.  Shell  turriculated,  solid,  whorls  cancel- 
lated, with  a  few  irregular  thick  varices  ;  mouth  circular,  outer 
margin  of  aperture  thickened  with  an  externally  crenulated  lip. 
S,  varicosa^  Lam.  (Ixvi,  40). 

AGiRSA,  Morch.  Shell  turreted,  thin,  whorls  united,  varices 
obsolete,  outer  lip  thin,  simple.     S.  Eschrichtii^  Holb.  (Ixvi,  43). 

FUNIS,  Seeley,  1861.  Shell  turreted,  thin  ;  whorls  ornamented 
with  transverse  laminar  ribbings  and  usually  also  with  spiral 
strisB,  so  as  to  produce  a  cancellated  surface ;  aperture  ovate, 
with  thin  margins,  anteriorly  subeffuse.  S,  elongata,  Seeley 
(Ixvii,  46).  Fossil.  Cambridge  Greensand;  England.  Inter- 
mediate between  Scalaria  and  Turritella. 

CROSSEA,  A.  Ad.  Shell  turbinate,  umbilicated,  white ;  whorls 
convex,  cancellated,  simple  or  with  varices;  aperture  roundish, 
anteriorly  angular,  somewhat  produced  and  canaliculated;  umbil- 
icus surrounded  and  narrowed  by  a  callus.  2  sp.  Japan.  S. 
miranda,  A.  Ad.  (Ixvii,  47). 

ACRiLLA,  A.  Ad.  Shell  moderately  thick,  with  very  numerous, 
equal,  transverse  ribbings,  base  distinctly  keeled  at  the  periphery, 
outer  lip  thin.     S,  acuminata,  Sowb.  (Ixvii,  48).     East  Indies. 
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C0N8TANTIA,  A.  Ad.  Acuminately  oval,  spire  elate,  whorls 
rounded,  the  last  ventilcose,  decussated  by  thin  longitudinal 
plications  and  revolving .  elevated  lirce ;  aperture  oval,  its  con- 
tinuous  margin  free,  acute.    S.  elegans,  A.  Ad.  (Ixvi,  41).    Korea. 

SCALTOLA,  A.  Ad.  Animal  with  proboscidiform  head ;  rostrum 
elongated,  cylindrical,  annulated  ;  tentacles  filiform  ;  eyes  prom- 
inent, black,  at  the  external  base  of  the  tentacles;  foot  short, 
oval,  acuminated  behind.  Operculum  corneous,  oval,  subspiral, 
with  subterminal  nucleus.  The  shell  agglutinates  to  its  spire 
particles  of  sandf,  etc.     S,  bella,  A.  Ad.  (Ixvi,  44).     Japan. 

Family  IANTHINID^. 

Shell  globular-turbinate,  thin.  No  operculum.  Animal  pelagic, 
sustained  by  a  vesicular  natatory  apparatus,  called  the  float, 
and  to  which  the  eggs  are  attached  (xvii,  99).    Dentition  (xi,  35). 

Ianthina,  Lam. 

Etym. — Ianthina,  violet-colored. 

Distr. — 10  sp.  Atlantic  and  Pacific  Oceans.  /.  communis, 
Lam.  (Ixvii,  49 ;  xvii,  99  . 

Shell  thin,  translucent,  trochiform  ;  nucleus  minute,  styliform  ; 
sinistral ;  whorls  few,  rather  ventricose ;  aperture  four-sided  ; 
columella  tortuous;  lip  thin,  notched  at  the  outer  angle.  Base 
of  the  shell  deep  violet,  spire  nearly  white. 

Animal.  Head  large,  muzzle-shaped,  with  a  tentacle  and  eye- 
pedicel  on  each  side,  but  no  eyes ;  foot  small,  secreting  a  float 
composed  of  numerous  cartilaginous  air-vesicles,  to  the  under 
surface  of  which  the  ovarian  capsules  are  attached.  Lingual 
ribbon,  rachis  unarmed ;  uncini  numerous,  simple  (like  Scalaria  . 
Branchial  plumes  two.     Sexes  separate. 

The  lanthinee,  or  oceanic-snails,  are  gregarious  in  the  open  sea, 
where  they  are  found  in  myriads,  and  are  said  to  feed  on  the 
small  blue  acalephse  « Velella).  When  handled  they  exude  a 
violet  fluid  from  beneath  the  margin  of  the  mantle.  Jn  rough 
weather  they  are  driven  about  and  their  floats  broken,  or 
detached,  in  which  state  they  are  often  met  with.  The  capsules 
beneath  the  farther  end  of  the  raft  have  been  observed  to  be 
empty,  at  a  time  when  those  in  the  middle  contained  young  with 
fully  formed  shells,  and  those  near  the  animal  were  fllled  with 
eggs.  They  have  no  power  of  sinking  and  rising  in  the  water. 
The  raft,  which  is  much  too  large  to  be  withdrawn  into  the  shell, 
is  generally  thought  to  be  an  extreme  modification  of  the  oper- 
culum ;  but  M.  Lucaze-Duthiers,  who  has  seen  the  raft  formed, 
denies  this.  It  is  built  up  from  glutinous  matter  secreted  by 
the  foot. 

Recluzta,  Petit. 

Etym, — Named  in  honor  of  Recluz,  a  French  naturalist. 
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Distr. — 2  sp.  Red  Sea,  Atlantic,  Mazatlan.  B.  Rollandiana^ 
Petit  (Ixvii,  60). 

Shell  paludiniform,  thin,  with  a  brown  epidermis;  whorls 
ventricose ;  aperture  ovate-oblique,  slightly  effused  at  the  base, 
margins  disunited;  inner  lip  oblique,  rather  sinuated  in  the 
middle ;  outer  lip  acute,  entire.     No  operculum. 

Animal  pelagic,  resembling  lanthina^and  like  it  provided  with 
a  vesicular  float. 

ScALiTES,  Conrad. 

Distr. — Silurian;  United  States.  S.  angulatus^  Conr.  (Ixvii, 51). 

Shell  turriculated,  whorls  flattened  above,  angulated  at  the 
shoulder,  and  convex  below  ;  outer  lip  sinuous  ;  umbilicus  none, 
or  very  small. 

RAPHiSTOMA,  Hall.  Shell  turbinated,  depressed,  flattened  and 
angulated  above,  convex  below  ;  aperture  subtrigonal,  columellar 
lip  excavated  in  the  middle  and  produced  to  the  right  below.  S. 
staminea,  Hall  (Ixvii,  52). 

HOLOPEA,  Hall.  ( Cyclora,  Hall.)  Is  a  palaeozoic  group  com- 
posed of  incongruous  elements.  Its  flrst  species  has  been 
referred  to  Littorinidee,  another  evidently  belongs  to  Naticidse, 
a  third  resembles  lanthina.  The  species  are  mostly  casts. 
There  appears  to  be  no  good  reason  for  retaining  the  group. 

Family  TRICHOTROPID^. 

Shell  thin,  turbinated,  carinated,  the  ridges  with  epidermal 
fringes,  in  fresh  or  living  specimens ;  columella  obliquely  trun- 
cated.    Operculum  lamellar,  nucleus  external. 

Animal  with  a  short,  broad  head ;  tentacles  distant,  with  eyes 
on  the  middle;  proboscis  long,  retractile.  Dentition,  central 
teeth  single,  hamate,  denticulated ;  uncini  three  on  each  side,  of 
which  the  inner  is  denticulate,  the  others  simple. 

Triohotropis,  Brod. 

Etym, —  ThHx  (trichos),  hair,  and  tropia,  keel. 

Syn, — Verena,  Gray.  Tropiphora,  Loven.  Ariadna,  Fischer. 
Trichophore,  Desh. 

Bistr. — 15  sp.  Circumboreal.  T.  borealis,  (Jould  (Ixvii,  53). 
Fossil.     Cret. — . 

Characters  those  of  the  family. 

IPHINOE,  H.  and  A.  Adams.  Shell  widely  umbilicate,  aperture 
subtriangular.     T,  unicarinatus^  Sowb.  (Ixvii,  54  ^ 

ALORA,  H.  Adams.  Shell  ovate-fusiform,  slightly  umbilicated, 
thin ;  spire  elevated ;  whorls  convex,  cancellated  with  elevated 
spiral  ribs  and  thin  lamellae ;  aperture  oval,  slightly  produced 
in  front ;  inner  lip  smooth,  rounded,  slightly  reflexed  at  the  fore- 
part; outer  lip  simple,  acute.  T.  Oouldii^  A.  Ad.  W.  Coast 
Central  Am. 
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GYEOTROPis,  Gabb.  Cretaceous ;  North  Carolina.  Shell  thin, 
resembling  Trichotropis  in  form ;  spire  elevated ;  umbilicus 
widely  open,  funnel-shaped;  last  whorl  angulated  above  and 
below  the  periphery;  covered  with  very  thin  foliated  longi- 
tudinal varices.     G,  squamosus^  Gabb. 

Family  TURRITELLID^. 

Rostrum  short,  broad  ;  tentacles  long  and  subulate,  the  eyes 
slightly  prominent  on  their  external  bases.  Mantle  with  a  fringed 
margin,  obscurely  siphonated  at  the  right  side ;  branchial  plume 
single,  very  long.  Foot  very  short,  truncate  in  front,  rounded 
behind,  grooved  beneath  ;  operculigerous  lobe  simple. 

Shell  spiral,  not  umbilicated,  spire  very  long,  of  numerous 
whorls,  with  revolving  striee  or  carinations.  Operculum  corneous, 
multispiral. 

TUBRITELLA,  Lam. 

Screw-shell.     Etym. — Diminutive  of  turris^  a  tower.    • 

Syn. — Turris,  Humphrey.     Xylohelix,  Chemn. 

Diatr. — 73  sp.  World-wide.  Ranging  from  the  Laminarian 
Zone  to  100  fathoms.  West  Indies,  United  States,  Britain 
(1  sp.),  Iceland,  Mediterranean,  West  Africa,  China,  Australia, 
West  America.  Fossil,  172  sp.  Triassic — ;  Britain,  etc.,  N.  and 
S.  America,  Australia,  Java.     T.  terehra^  Linn.  (Ixvii,  55). 

Shell  elongated,  many-whorled,  whorls  rounded  with  revolving 
striee  ;  aperture  rounded.  Operculum  many-whorled,  with  a  fim- 
briated margin.  The  shells  are  usually  brown,  with  red-brown 
spots  or  flames. 

TURRiTELLOPSis,  Sars.  Shell  like  Turritella,  but  the  lingual 
dentition  diflers.  A  boreal  group,  doubtfully  distinct,  T,acicula^ 
Stimpson  (Ixvii,  56). 

HAUSTATOR,  Moutfort.  Whorls  flattened,  mouth  subquadran- 
gular,  outer  lip  sinuous.     T.  gonioHtoma,  Yal.  (Ixvii,  5T). 

TOROULA,  Gray.  Shell  turriculated,  usually  white  or  horn- 
color,  without  markings;  whorls  subangular,  with  a  median 
excavation;  aperture  subquadrangular,  the  outer  lip  with  a 
slight  median  sinus.     T,  cochlea,  Reeve  (Ixvii,  58). 

ZARiA,  Gray.  Shell  turriculated,  without  color-markings, 
whorls  carinated ;  aperture  subquadrangular,  outer  lip  simple. 
T.  duplicata,  Linn.  (Ixvii,  59). 

MESALiA,  Gray.  Shell  turriculated,  of  numerous  whorls ;  aper- 
ture oval,  subcircular,  slightly  produced,  with  sinnous  and 
reflected  anterior  margin  ;  inner  lip  a  little  twisted  and  flattened, 
outer  lip  thin,  sinuous  posteriorly.  2\  melanoides,  Reeve 
(Ixvii,  60  . 

EGLisiA,  Gray.  Whorls  rounded,  with  profound  sutures ;  aper- 
ture rounded,  rather  small,  inner  lip  flattened,  callous,  angular. 
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not  reflected  in  front,  outer  lip  somewhat  thickened  within. 
T,  lanceolata,  Reeve  (Ixvii,  61). 

MATHILDA,  Semper,  1865.  Shell  turriculated,  apex  revolute, 
abruptly  turned  from  left  to  right ;  whorls  in  the  typical  species 
transversely  cingulated  and  reticulated,  longitudinally  striated  ; 
aperture  entire,  subrotund,base  sometimes  subeffuse;  lip  acute; 
columella  smooth.  T.  cochlaeformis^  Brugn.  (Ixvii,  62).  Med- 
iterranean; and  several  fossil  species.  Jurassic — ;  Europe, 
United  States. 

GLAUCONiA,  Giebel,  1852.  Shell  tui-riculated,  subulate ;  aper- 
ture small,  rounded,  peristome  continuous,  forming  a  posterior 
angle.     Fossil.     T.  Maraschini,  Defrance  (Ixvii,  63). 

GASSIOPE,  Coquand,  1866.  (Omphalia,  Zekeli,  1852  [not  Om- 
phalius,Phil.].  Proto, authors, not  Defrance.)  Shell  thicker,  and 
with  more  rapidly  increasing  whorls  than  in  Turritella,  often 
pupiform  ;  aperture  rounded,  continuous  ;  outer  lip  notched  or 
sinuated  by  an  impressed  ftirrow,  which  winds  round  the  last 
whorl ;  columella  usually  distinctly  umbilicated.  There  are  30 
cretaceous  species.  Europe,  India  and  America.  C  Menevieriy 
Coquand. 

ABOOTiA,  Stoliczka,  1868.  Shell  turreted,  elongated,  somewhat 
thickened ;  whorls  spirally  striate ;  incremental  strise  straight, 
not  sinuated  ;  columella  excavated ;  aperture  angulately  rounded, 
subeffuse  anteriorly.  T»  Indica,  Stol.  (Ixvii,  64  .  Jurassic 
and  Cretaceous ;  India. 

Protoma,  Baird,  1810. 

Distr. — P.  Kvockeri,  Baird.     Whydah,  W.  Africa. 

Shell  turreted,  aperture  oval,  narrowly  excised  at  the  base. 
Operculum  circular,  corneous,  multispiral. 

The  operculum  shows  this  to  belong  to  the  Turritellidse, 
although  the  aperture  of  the  shell  is  more  like  that  of  Terebra. 

LiTHOTROCHUS,  Courad. 

Approaching  Mesalia,  but  without  the  produced  basis  of  the 
last  whorl  of  that  genus.  There  is  a  thickened  sutural  band, 
with  very  numerous  growth-striee.  Has  much  the  appearance  of 
an  elongated  Trochus.  Liassic.  L.  Humboldtii^  Buch.  (Ixvii, 
65,  66).     South  America. 

Cochlear! A,  MUnster. 

Syn, — Chilocyclus,  Braun. 

Distr, — 2  fossil  sp.  Triassic ;  Austria.  (7.  carinata,  Bronn 
(Ixvii,  61). 

Shell  turriculated,  thick;  aperture  rounded,  peristome  con- 
tinuous, widely  and  flatly  reflected  all  around. 

Zittel  considers  this  a  group  in  the  family  Scalaridae. 
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Family  YBRMBTID^. 

Animal  with  rudimentary  foot,  head  long,  with  two  long 
conical  tentacles,  and  eyes  at  their  outer  bases ;  proboscis  re- 
tractile ;  on  the  sides  of  the  buccal  orifice  are  additional  tentacles 
or  buccal  appendages,  also  conical.  Operculum  circular,  some- 
times spiral. 

Shell  tubular,  attached;  sometimes  regularly  spiral  when 
young ;  always  irregular  in  its  adult  growth ;  tube  repeatedly 
partitioned  off;  aperture  round. 

The  Yermetidae  are  distinguished  from  the  very  similar  shells 
of  the  annelid  genus  Serpula  by  the  presence  of  a  spiral,  nuclear 
shell  and  of  concave  smooth  interior  septa.  The  shell  of  Serpula 
is  composed  of  two  calcareous  layers,  that  of  Yermetidae  of 
three. 

Yermetus,  Adanson. 

Shell  irregularly  spiral,  or  contorted  tubular  ;  free,  or  attached 
by  one  side  like  some  of  the  annelids  ;  operculate. 

The  following  subgenera  were  considered  4istinct  genera  by 
Morch : 

VERMicuLUS,  Lister.  (Yermetus  of  authors,  not  Adanson.) 
The  shell  is  in  its  early  stage  regularly  coiled  like  a  Turritella, 
and  afterwards  with  the  last  whorl  uncoiled,  variously  twisted, 
or  more  or  less  straight  and  prolonged.  There  is  apparently  no 
other  distinction  between  the  shells  of  Yermiculus  and  Burti- 
nella,  except  that  the  latter  are  coiled  in  a  broad,  largely 
umbilicated  cone.  15  sp.  Carboniferous — ^living.  Tropical  and 
subtropical.     V.  lumhricalis,  Linn.  (Ixvii,  68). 

BURTiNELLA,  Morch.  (Morchia,  Mayer.)  Adult  shell  free, 
young  affixed,  thick,  widely  conically  elevated,  trochiform  or 
planorboid,  usually  sinistral,  rarely  dextral;  whorls  regularly 
increasing  in  size,  tubular  within,  angular  without;  the  last 
whorl  dissolute,  more  or  less  prolonged,  not  constricted ;  aperture 
circular,  margin  continuous.  Fossil,  15  sp.  Oolitic,  Cretaceous, 
Tertiary;  Europe,  India.     B.  concava,  Stol.  (Ixvii,  69,  70). 

STREPHOPOMA ,  Morch.  Adult  shell  affixed ,  solitary  or  clustered ; 
aperture  slightly  inflexed  above,  very  obsoletely  effused  below. 
Operculum  arctispiral,  furnished  with  long  multifid  setae. 
Recent,  4  sp.  S.  rosea,  Quoy  (Ixvii,  Tl).  The  shells  are  gen- 
erally very  small,  and  usually  so  tender  as  to  be  very  rarely 
found  fossil  in  a  good  state  of  preservation.  Difficult  to  distin- 
guish from  Yermiculus. 

TUBULOSTiUM,  Stoliczka.  Shell  free,  planorboid  to  broadly 
conical,  aperture  contracted,  prolonged  in  a  tube.  4  sp. 
Jurassic;  Europe.  Tertiary;  United  States.  Cretaceous; 
India.     T.  callosum,  Stol.  (Ixvii,  72,  73). 

siPHONiUM,  Browne.      (Stoa,  M.  de  Serres.)     Shell  adherent. 
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irregularly  twisted,  cariDated.  Operculum  large,  smooth,  circu- 
lar, concave;  the  scar  of  attachment  central,  rugose.  23  sp. 
World-wide.  M.  Rougemont  has  observed  at  Naples  that  the 
S.  maximum  (Ixvii,  14)  emits  from  its  month  a  thin  veil-like 
plaited  substance,  which  entangles  small  natatory  animals,  and 
is  subsequently  withdrawn^ 

VERMETus,  Adanson.  (Macrophragma,  Carp.  Aletes,  Carp.) 
Shell  mostly  spirally  twisted,  aflSxed,  usually  decussated,  colu- 
mella folded.  Opercnlum  thin,  concave,  scarcely  spiral.  The 
Yermetus  of  most  authors  is  the  Vermiculus  of  Lister.  27  sp. 
Widely  diffused.     V,  carinatus^  Qtioy  (Ixvii,  75). 

PETALOCONCHUS,  Lea.  An  American  tertiary  fossiL  Shell  with 
two  internal  ridges  running  spirally  along  the  columella,  becoming 
obsolete  near  the  apex  and  aperture.  F.  sculpturatus,  Lea 
(Ixvii,  76). 

THYLAOODES,  Gucttard.  (Serpulorbis,  Sassi.  Lementina,  Gray. 
Hatina,  Gray.  Cellularia,  Schmidt.  Cladopoma,  Gray.  Tetra- 
nemia,  Morch.)  Shell  tubular,  irregularly  twisted,  adherent, 
aperture  rounded,  columella  not  pUcate.  No  operculum,  or 
minute  when  present.  The  animal  has  a  truncated  foot,  pro- 
duced in  front  into  tentacular  processes.  Many  living  and 
several  tertiary  species ;  and  one  cret. ;  India.  T.  arenaria^  Quoy 
(Ixvii,  77). 

BivONiA,  Gray.  Shell  affixed, mostly  spiral,  aperture  contracted, 
circular,  with  spiral,  interruptedly  nodulose  lirae,  and  a  median 
elevated  line  ;  columella  smooth.  Operculum  small,  rudimentary. 
Animal  with  cylindrical  tentacles,  pedal  filaments  subulate  or 
setaceous.  7  sp.  B.  triquetra,  Bivona  (Ixvii.  80).  When  the  shells 
are  not  perfect  with  the  margin  of  the  aperture,  they  are  very 
difficult  to  distinguish  from  Spiroglyphus. 

spiEOGLYPHUS,  Daudin.  Animal  forming  a  groove  on  the 
surface  of  shells  or  stones,  covering  it  over  with  shelly  matter, 
and  forming  a  tubular  case.  Many  zoologists  consider  the 
Spiroglyphus  to  be  an  annulose  animal  allied  to  Serpula,  but  of 
this  there  is  no  positive  proof.  The  young  animal,  when  first 
hatched,  is  covered  with  an  ovate,  regular  shell,  consisting  of  a 
whorl  and  a  half;  it  soon  attaches  itself  to  the  surface  of  some 
stone  or  other  shell,  in  which  it  forms  a  canal,  at  first  shallow, 
but  afterwards  deeper.     S,  spirorbis,  Dillw.  (Ixvii,  78). 

SiLiQUARiA,  Brug. 

Etym. — Siliqua^  a  pod.     Syv. — Tenagodus,  Guettard. 

Distr, — 16  sp.  Mediterranean,  Australia.  Fossil,  20  sp.  Ter- 
tiary. The  typical  species,  as  well  as  several  others,  occur 
imbedded  in  sponges.     S.  anguina,  Linn.  (Ixvii,  79). 

Shell  tubular  ;  spiral  at  first,  afterwards  irregular ;  tube  with 
a  continuous  longitudinal  slit.     Operculum  spiral,  like  that  of 
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Torinia,  composed  of  a  spiral  band  ciliated  at  the  margin,  forming 
a  cj'linder  or  cone,  the  axis  of  which  is  filled  up  by  a  series  of 
spiral  radiating  cells. 

PYXipoMA,  Miirch,  1860.  Slit  closed  by  a  lamella,  but  not  filled 
up  outside.     S.  lacteus,  Lam.     Australia. 

AGATHiRSES,  Moutf.,  1810.  The  band  composed  of  numerous 
isolated  holes.     Chiefly  fossil.     S.  squamosa^  Lam. 

CRYPTOBiA,  Desh.  Proposed  for  a  tubular  shell,  with  spiral 
commencement,  formerly  supposed  to  be  constructed  *  by  an 
annelid.  It  is  believed  to  be  related  to  Pyxipoma  by  Morch, 
but  its  true  nature  is  by  no  means  clearly  established.  S. 
Michelini,  Desh.     Isle  of  Bourbon. 

Family  C^ECID-^. 

Shell  with  a  fugatious  spiral  nucleus ;  tubular,  regular,  minute. 
Operculum  homy,  multispiral,  margin  sometimes  fimbriated. 

Animal.  Lingual  membrane  short;  teeth  in  two  series  (2*0*2), 
central  denticles  none,  the  lateral  uncini  with  the  inner  one 
broad  and  serrulated.  Rostrum  long  and  flat ;  tentacles  short, 
subclavate  at  the  tips;  eyes  sessile  behind  the  bases  of  the 
tentacles.  Mantle  thick,  fleshy,  circular,  closely  embracing  the 
neck ;  a  single  branchial  plume.  Foot  short,  narrow,  truncate  in 
front,  obtuse  behind.     Not  at  all  shy,  progressing  with  great  < 

vivacity. 

CiBcuM,  Fleming. 

Syn, — Anellum,  Carp.  Ceecalium,  Macg.  Odontidium,  Phil. 
Fartulum  and  Elephantulum,  Carp.  Brochina,  Gray.  Corni- 
culina,  Munster.  Brochus,  Browne.  Odontina,  Zborzewsky. 
Dentaliopsis,  Clark.     Odontidium,  Phil. 

Distr, — 42  sp.  Europe,  United  States,  West  Indies,  Mazatlan, 
Australia,  Japan,  Mauritius.  Fossil,  8  sp.  Eocene — .  C.  cor- 
nuoides  (Ixvii,  81).     G.  pulchellum,  (Ixvii,  82). 

Young  shell  spiral  in  one  plane,  afterwards  an  arcuated  tube, 
truncated  posteriorly  by  the  loss  of  the  spiral  portion,  and  closed 
there  by  a  convex  septum. 

P.  P.  Carpenter  proposed  subgenera  for  species  distinguished 
by  differences  of  sculpture,  but  M.  de  Folin,  who  has  recently 
studied  the  Csecidee,  points  out  that  these  groups  are  not  founded 
on  permanent  characters,  the  various  species  exhibiting  a  series 
from  smooth  to  ribbed  surfaces. 

BROCHINA,  Gray.  Founded  on  a  single  species,  and  insuflS- 
cientiy  characterized  by  its  convex  operculum. 

MiocERAS,  Carpenter,  1858.  Young  shell  loosely  spiral,  not  in 
one  plane ;  adult  shell  somewhat  inflated, aperture  oblique ;  oper- 
culum externally  concave.  The  species  are  all  smooth,  the 
adult  resembling  in  shape  the  horn  of  an  ox.  C.  cornucopisd^ 
Carp. 
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8T&EBL0GEBAB,  Carpenter,  1858.  Shell  not  decollated,  the  per- 
manent nucleus  lying  in  a  plane  perpendicular  to  the  adult  tube. 
C.  cornuoides^  Carp. 

PARASTBOPHiA  Folin,  (Morelctia,  Folin.)  Nuclear  whorls  sub- 
spiral  in  one  plane,  as  in  the  typical  group,  but  persistent ;  tube 
inflated  anteriorly. 

Family  ETJLTMID^. 

Animal  having  slender,  subulate,  simple  tentacles,  with  eyes 
sessile  at  their  outer  bases ;  mantle  enclosed,  with  rudimentary 
siphonal  fold  ;  foot  linguiform,  produced  in  front. 

Shell  turriculated  or  turbiniform,  smooth,  milk-white, polished ; 
aperture  oval  or  rounded,  sometimes  angular  in  front ;  columella 
without  plications.  Operculum,  when  present,  corneous,  sub- 
spiral. 

EuLiMA,  Kisso. 

Etym, — Eulimia^  ravenous  hunger. 

Syn, — Pasithea,  Lea  (in  part). 

Distr. — 49  sp.  Britain,  Mediterranean,  India,  Australia, 
Pacific.  In  5-90  fathoms  water.  Fossil,  40  sp.  Carb.  ? — ; 
Britain,  France,  etc.     E.  tortuosa,  Ads.  (Ixviii,  83  \ 

Shell  small,  white,  and  polished ;  slender,  elongated  with 
numerous  level  whorls,  spire  often  curved  to  one  side ;  obscurely 
marked  on  one  side  by  a  series  of  periodic  mouths,  which  form 
prominent  ribs  internally  ;  apex  acute ;  aperture  oval,  pointed 
above ;  outer  lip  thickened  internally ;  inner  lip  reflected  over 
the  pillar,  not  umbilicated.     Operculum  horny,  subspiral. 

Animal,  tentacles  subulate,  close,  with  the  eyes  immersed  at 
their  posterior  bases ;  proboscis  long,  retractile ;  foot  truncated 
in  front,  mentum  bilobed ;  operculum  lobe  winged  on  each  side ; 
branchial  plume  single;  mantle  with  a  rudimentary  siphonal 
fold. 

The  Eulimse  creep  with  the  foot  much  in  advance  of  the  head, 
which  is  usually  concealed  within  the  aperture,  the  tentacles  only 
protruding. — Forbbs. 

APiGALiA,  A.  Adams,  1862.  Apex  more  mucronated,  spire 
more  distorted.     E.  gibba,  A.  Ad.    Japan. 

EULiMOPSis,  Brugnone.  Shell  small,  fusiformly  turreted,  sub- 
acute; base  striate,  whorls  scarcely  convex,  with  superficial 
sutures ;  aperture  rhombovate,  lip  sinuous,  columella  contorted. 
E.  CarmeZas, Brugnone (Irviii,  84),     Pliocene;  Sicily. 

ARGUELLA,  Ncvill.  (Bacula,  H.  and  A.  Adams.)  Differs  from 
the  typical  Eulima  by  having  spiral  strias,  and  the  columella 
twisted  back  so  as  to  form  an  acute  angle  at  the  base  of  the 
aperture.     E,  mirifica^  Nevill  (Ixviii,  85),     Mauritius. 

lopsis,  Gabb.  Differs  from  Eulima  in  its  faintly  twisted 
columella,  which  is  produced  in  front  so  as  to  form  a  short. 
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though  not  notched  canal.  E,  fusifornti^^  Gabb  (Ixviii,  86). 
Tertiary ;  W.  I.  The  existence  of  a  sutural  band  shows  this 
group  to  be  properly  placed  in  Eulimidse. 

LiiiosTBACA,  H.  and  A.  Adams. 

Syn, — Balcis,  Leach. 

Bistr. — A  few  subtropical  species.  W.  Indies,  Mazatlan,  etc. 
L,  subulataj  Donov.  (Ixviii,  ST). 

SheU  subulate,  turriculated,  whorls  a  little  flattened,  smooth, 
polished,  a  slight  varix  on  eetch  side  of  the  spire;  aperture 
oblong,  entire ;  inner  lip  distinct,  callous,  a  little  sinuous  in  the 
middle,  outer  lip  flexuous. 

MUGRONALiA,  A.  Ad.  Shell  subulate,  straight,  pupoidal,  the 
apex  mucronate ;  whorls  simple,  aperture  oblong.  Distr, — 5  sp. 
L.  exilis,  A.  Ad.     Japan. 

SELMA,  A.  Ad.  Shell  oblong«ovate,  subdiaphanous,  spire  short, 
last  whorl  large ;  aperture  elongately  ovate,  columella  arcuate, 
obliquely  subplicate.     1  sp.     Japan. 

EucHRTSALis,  Laubc,  1866. 

Distr. — 6  sp.  Fossil,  Jurassic,  Cretaceous ;  Europe,  India. 
E,  bisulcata,  d'Orb. 

Differs  from  Leiostraca  by  being  pupoid,  attenuated  towards 
each  end  and  thickened  in  the  middle ;  last  whorl  large,  much 
contracted  posteriorly,  aperture  proportionally  very  small. 
Surface  generally  smooth;  inner  lip  somewhat  thickened  and 
arcuate,  outer  lip  sharp,  sinuous. 

[PuTiLLA,  Adams. 

Shell  turbinate,  solid,  pellucid ;  aperture  subquadrate,  ante- 
riorly subeffuse,  inner  lip  straight,  thickened,  columella  rimate. 
I  have  arranged  this  genus  in  RissoidaB,  but  it  may  belong  here.] 

Niso,  Kisso. 

Syn. — ^Bonellia,  Deshayes.     Janella,  Grateloup. 

Distr. — China,  W.  America.  Fossil.  Cretaceous ;  Eocene  of 
Paris.     N.  goniostoma,  Ads.  (Ixviii,  88). 

Shell  turriculated,  smooth,  polished,  apex  very  sharp;  umbil- 
icus perforated  or  wide;  aperture  small,  angulated  above  and 
below. 

ORTNA,  A.  Ad.  Shell  conoidal,  profoundly  umbilicated,  white, 
thin,  smooth,  whorls  flattened,  aperture  subquadrate,  with  a 
single  columellar  plait. 

PALiEONiso,  Gemm.,  1878.  Shell  long,  oval,  cylindrical,  outer 
lip  with  a  posterior  sinus.     N,  pupoides,  Gemm.     Lias. 

CLiMAOiNA,  Gemm.,  1878.  Turreted,  without  umbilicus,  first 
whorls  scalariform,  mouth  oval,  angular  behind,  rounded  in 
front.     N.  Catharinse,  Gemm.     Lias. 
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VOLUSIA,  A.  Ad.,  1861.  Shell  longitudinall}^  ribbed.  N.  im- 
bricata,  Sowb. 

Styltfer,  Brod. 

Syn Stylina,  Gray. 

Distr, — 20  sp.  Europe,  West  Indies,  Polynesia,  Philippines. 
S.  subulatus^  Brod.  (Ixviii,  89). 

Shell  hyaline,  pellucid,  thin,  globular  or  subulate,  smooth, 
polished ;  whorls  numerous ;  apex  very  sharp,  sometimes  bent, 
nucleus  sinistral;  aperture  suboval,  angulated  posteriorly, 
rounded  in  front ;  inner  lip  smooth,  arcuated  ;  outer  lip  slightly 
sinuoud,  thin,  simple.     No  operculum. 

Tentacles  slender,  subulate,  simple,  eyes  sessile  at  their  outer 
bases.  Mantle  enclosed.  Foot  linguiform,  forming  an  elon- 
gated anterior  lobe,  rudimentary  behind. 

These  singular  animals  are  found  among  the  species  of  Echinus, 
and  in  the  skins  of  star-fishes,  etc.,  burrowing  beneath  the  sur- 
face, and  producing  tumors,  often  of  considerable  size.  When 
removed  and  placed  in  water,  they  do  not  appear  to  possess 
much  locomotive  power,  but  extend  the  tongue-shaped  foot 
and  use  it  as  an  exploring  organ.  They  were  formerly  believed 
to  be  parasitic,  but  are  now  thought  to  receive  their  food  in  the 
sea-water.     Tongue  unarmed. 

The  foot  of  Stylifer  is  much  more  produced  anteriorly  than 
that  of  Eulima :  the  shells  have  more  globose  whorls,  and  are 
generally  thinner. 

OYTHNIA,  Carpenter.  Imbedded  in  star-flshes  like  Stylifer,  from 
which  it  is  distinguished  by  its  normal  nuclear  whorls,  and  thin 
concentric  operculum,  S,  tumens^  Carp.  3  sp.  W.  Coast  of  N. 
America. 

PLiciFER,  H.  Ad.  Imperforate,  ovately  subulate,  not  shining ; 
spire  styliform,  nucleus  sinistral,  columella  plicate;  lip  flexuous, 
sinuate  behind,  aperture  entire  in  front.  Found  by  Mr.  Hugh 
Nevill  on  coral,  at  Ceylon ;  in  texture  resembles  the  ghell  of  Lep- 
toconchus.     P.  Nevilliy  H.  Ad.  (Ixviii,  90),     Ceylon. 

Entoconcha,  J.  Miiller. 

Distr. — E.  mirahilis,  J.  Miiller. 

Shell  obovate,  smooth ;  spire  short,  very  obtuse,  apex  not 
elevated,  whorls  rapidly  increasing  ;  aperture  transverse,  semi- 
lunar, angulated  above,  rounded  below,  width  almost  equaling 
the  height,  margins  disunited,  the  columellar  margin  straight. 
Operculum  non-spiral. 

Found  parasitic  on  Synapta  digitata^  one  of  the  Holothuriidae, 
at  Trieste.    This  is  possibly  the  larval  stage  of  some  mollusk. 

Maorooheilus,  Phillips. 

Etym, — Macron^  large?  and  cheilos^  lip. 

Syn, — Polyphemopsis,  Portlock.  Amaurella,  A.  Ad.  Plecto- 
stylus,  Conrad.     Macrochilina,  Bayle,  1880. 
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Distr. — Several  sp.  M.  Japonicus.  Japan.  Fosstl,  12  sp. 
Devonian  to  Carboniferous ;  Britain,  Belgium,  United  States*  if, 
Schlotheimii^  d'Arch.  (Ixviii,  91). 

Shell  thick,  ventricose,  buccinoid ;  aperture  simple,  effuse 
below ,  outer  lip  thin,  inner  lip  wanting,  columella  callous, 
slightly  tortuous. 

I  foUow  Woodward  in  making  Polyphembpsis  a  synonym  of 
this  genus ;  but  it  is  a  very  doubtful  fossil,  the  surface  of  the 
type  being  worn  off. 

PASiTHEA,  Lea  (restricted),  1833.  Spire  short,  last  whorl  ven- 
tricose. Rather  more  slender  and  cylindrical  than  the  typical 
Macrocheilus.     Jf.  Claibornensis,  Lea.     Eocene ;  Ala. 

SuBULiTES,  Conrad,  1842. 

Diatr. — 12  sp.     Palseozoic ;  N.  Am.     S,  elongataj  Conrad. 

Shell  smooth,  resembling  a  very  mueh  elongated  Terebellum, 
but  the  exact  form  of  the  aperture  is  unknown.  If  this  be  really 
rounded  and  entire  in  front,  the  genus  may  be  placed  in  this 
family ;  in  the  contrary  case  it  may  belong  to  the  Pyramidellidse 
or  possibly  to  the  Alata. 

Strobbus,  Koninck,  1881. 

Distr. — 3  sp.     Carb. ;  Belgium. 

Shell  small,  long  oval,  smooth ;  spire  pointed,  of  5-T  convex 
whorls  ;  mouth  long  oval,  outer  lip  sharp ;  inner  lip  callous,  with 
an  anterior  fold. 

HoPLOPTERON,  Fischer. 

Bistr. — H.  Terquemi^  Fischer  (Ixviii,  93).     China  Sea. 

Shell  imperforate,  elongate-turreted,  shining,  apex  obtuse ; 
upper  whorls  plain,  lower  ones  with  triangular,  flat,  projecting 
wings  on  each  side ;  aperture  entire,  the  margin  acute,  columella 
without  plaits. 

Probably  an  embryonic  shell  (?).     It  is  only  1*15  mill,  long. 

SvBEULiMA,  Souverb. 

Bistr. — S.  Lamberti^  Souverb.  (Ixviii,  94).     New  Caledonia. 
Shell  turreted,  elongated,  whorls  numerous,  angulated  and 
carinated  in  the  middle ;  spire  tortuous  as  in  Bulima 

ScALBNOSTOMA,  Dcshayes. 

Bistr. — S.  carinatum^  Desh.  (Ixviii,  95).     Isle  of  Bourbon. 

Shell  in  form  allied  to  Pyramidella  and  Niso,  turriculated, 
white,  imperforate;  columella  not  plicated;  opening  subtrian- 
gular,  slightly  bent  in  the  direction  of  its  length;  margin 
simple,  notched  near  the  suture. 

BuLTMORPHA,  Whitfield,  1882. 
Syn. — Bulimella,  Hall  (not  Pfeiffer\  Polyphemopsis,  Portlock, 
in  part. 
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Distr. — 3  sp.     Carb. ;  Indiana.     B,  huLim\formi8^  Kail. 

Shell  fusiform,  spire  produced;  volutions  convex,  the  last 
large ;  columella  bent  and  truncated  at  the  base,  where  it  is 
separated  from  the  outer  lip  by  a  notch,  as  in  the  recent  genus 
Achatina  ;  outer  lip  very  slightly  notched  near  the  upper  end  ; 
surface  of  the  shell  smooth. 

Ohemnitzia,  d'Orb.,  1850. 

Etymu —  In  honor  of  Chemnitz,  a  distinguished  Nuremburg 
conchologist,  who  published  seven  volumes  in  continuation  of 
Martini's  "Oonchylien  Cabinet,"  1T80-It95. 

Distr. —  Fossil  only,  250  sp.  World-wide.  Triassic — .  G, 
condensata,  Desh.   Ixviii,  96). 

Shell  comparatively  large,  elongate-conical;  spire  many- 
whorled,  not  reversed  at  the  apex  ;  last  whorl  moderately  large, 
somewhat  produced  below  ;  aperture  ovate  „  sometimes  faintly 
effuse  at  base ;  peritreme  not  continuous ;  outer  lip  sharp,  with 
usually  a  faintly  sinuous  outline  near  or  above  the  middle  ;  col- 
umella smooth  ;  imperforate ;  surface  with  longitudinal  costse 
or  lines,  sometimes  crossed  by  revolving  striae — rarely  nodular. 

I  restrict  Chemnitzia  to  the  fossil  group  so  known,  and  which 
appears  to  have  been  most  nearly  related  to  the  Eulimidse.  The 
much  smaller  sized  ribbed  recent  species  which  have  been  referred 
to  this  genus,  and  which  d'Orbigny  actually  included  in  his  earliest 
definition  of  it,  are  distinguished  under  the  name  of  Turbonilla, 
Risso.  They  do  not  possess  the  broad  posterior  insinuation  of 
the  outer  lip  characteristic  of  Chemnitzia. 

CHEMNITZIA  (restricted).  Shell  lengthened  with  cross-ribs; 
mouth  oval,  rounded  or  angular  in  front ;  spire  straight  or  slightly 
curved,  somewhat  callous;  outer  lip  sharp.     Ch.  similis,  Miinst. 

BHiVBDOCONGHA,  Gcmmellaro,  1878.  Whorls  striate  or  ribbed 
longitudinally,  which  are  sometimes  punctate  or  tuberculate. 
(7.  cr€B$silahrata^  Terq. 

PSBiTDOMELANiA  (Pictct),  Gemmellaro,*1878.  Shell  long,  thick ; 
whorls  smooth,  with  fine  curved  growth-lines ;  mouth  rounded 
6v  Angular  in  frontj  spire  straight  or  slightly  curved.  Ch.  Nor- 
mannia^  d'Orb. 

OONIA,  Gemmellaro,  1878.  Shell  egg-shaped,  smooth,  with 
growth-lines ;  last  whorl  large ;  mouth  oval,  rounded  in  front ; 
spire  slightly  curVed.     Gh,  Gornelia,  d'Orb. 

MICROSCHIZA,  Gemmellaro,  1878.  Shell  usually  with  cross- 
ribs  ;  narrowly  perforated ;  whorls  sharp,  mostly  scalariform ; 
mouth  oval,  rounded  in  front;  inner  lip  and  spire  callously 
thickened.     0.  Philenor^  d'Orb. 

LoxONEMA,  Phillips. 

Etym. — Loxos,  oblique,  and  nema,  thread ;  in  allusion  to  the 
striated  surface  of  many  species. 
16 


I 


234  TUBBONILUB^. 

Syn. — Michelia,  Romer.   -Holopella,  Sandb.  (in  part). 

Distr. — Fossil,  Y5  sp.  L.  Silurian — Trias;  North  America, 
Europe.     L.  costatum,  Sandb.  (Ixviii,  97). 

Shell  elongated,  many-whorled ;  aperture  simple,  attenuated 
above,  effused  below,  with  a  sigmoidal  edge  to  the  outer  lip. 

Like  many  other  palaeozoic  genera,  the  bad  condition  of  many 
of  the  species  and  the  variation  in  form  and  sculpture  render  it 
difiQcult  to  place  it  properly  in  a  systematic  work ;  some  of  the 
species  might  go  into  Turbonillidae,  others  appear  closely  allied 
to  Chemnitzla,  and  might  even  be  synonymous  with  it. 

Orthonema,  Meek  and  Worthen,  1861. 

Distr, — Several  fossil  species.  Devonian,  Carboniferous ;  U.  S. 
O.  Salteri^  Meek. 

Shell  elongate,  many-whorled ;  volutions  ornamented  with 
revolving  carinse,  crossed  by  nearly  straight  lines  of  growth ; 
body-whorl  not  produced  below ;  aperture  angular  above,  slightly 
ef!\ise  below ;  peristome  incomplete ;  lip  simple,  nearly  straight ; 
axis  imperforate. 

Differs  from  Turritella  in  its  slightly  effuse  and  less  rounded 
aperture,  disconnected  peristome,  and  straight  outer  lip.  It  is 
probably  more  nearly  allied  to  Loxonema,  but  has  distinct 
revolving  carinse,  and  wants  the  sigmoid  outer  lip  of  that  genus. 

BouBOUETiA,  Desh. 

Distr, — Fhasianella  striata,  Sowb.,  etc.     Jurassic. 

Shell  large,  turreted;  spire  long,  pointed;  whorls  convex, 
spirally  striated  or  grooved;  last  whorl  large;  mouth  oval, 
angular  behind,  widened  and  rounded  in  front. 

Family  TFRBONILLID^. 

Animal  witli  a  short  head,  triangular  tentacles,  and  ^es  at 
their  outer  bases ;  proboscis  long,  retractile ;  foot  truncated  in 
front. 

Shell  white,  slender,  elongated,  many-whorled,  mostly  longi- 
tudinally ribbed  or  spirally  striate.  Operculum  homy,  sub- 
spiral. 

The  animal  differs  from  that  of  Eulimidse  and  resembles  that  of 
Pyramidellidae,  but  the  shell  is,  in  the  recent  species,  usually 
more  slim  than  Pyramidella,  and  without  columellar  folds,  or 
with  a  single  small  fold.  It  differs  from  Eulima  in  being  sculp- 
tured. 

Most  of  the  recent  species  are  of  quite  small  size. 

TURBONILLA,   RisSO. 

Syn.— Chemnitzia,  d'Orb.,  1839,  not  1860.  Pyrgiscus,  Phil. 
Orthostelis,  Arad. 
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Distr. — 50  sp.  World-wide.  Range  from  low-water  to 
90  fathoms.  Fossil.  Cretaceous — .  T.  elegantisHima^  Mont. 
(Ixviii,  98). 

Shell  slender,  elongated,  many-whorled ;  whorls  plaited ;  apex 
sinistral ;  aperture  simple,  ovate ;  peristome  incomplete,  colu- 
mella not  plaited.     Operculum  horny,  subspiral. 

Animal.  Head  very  short,  furnished  with  a  long,  retractile  pro- 
boscis ;  tentacles  triangular ;  eyes  immersed  at  the  inner  angles 
of  the  tentacles ;  foot  truncated  in  front,  with  a  distinct  mentum, 
operculigerous  lobe  with  a  minute  conical  appendage  on  each  side. 

Comprises  a  great  number  of  small,  graceful  white  shells  which 
have  been  grouped  in  a  number  of  genera  or  subgenera. 

MORMULA,  A.  Ad.  Subulately-turreted,  rissoid,  solid,  thick, 
longitudinally  plicate ;  aperture  large,  columella  spirally  tortuous, 
lip  thickened  within,  margin  acute.  A  few  Japanese  species. 
T,  ri88oina,  A.  Ad. 

DUNKERTA,  Carpenter,  1857.  (In  honor  of  W.  Dunker,  a  dis- 
tinguished German  conchologist. )  Whorls  rounded ,  cancellated. 
Numerous  species.  Mazatlan,  Japan.  T,  paucilirata^  Carp. 
Mazatlan. 

VANESiA,  A.  Ad.,  1861.  Proposed  for  two  species  resembling 
Melania  in  external  characters,  but  true  marine  shells,  decussated 
by  longitudinal  and  spiral  ridges.     T.  tri/asciala,  Sowb.     China. 

SPIROOLIMAX,  Mdrch.  Subcylindrical,  pellucid,  suture  con- 
tabulate,  aperture  ear-shaped,  lip  thickened,  sigmoidal,  sub- 
marginate,  inflexed  at  the  suture.     1  sp.     West  Indies. 

MiROBELi-cus,  Saudb.     T.  inaspecta,  Fuchs. 

Streptaois,  Meek,  1871. 

Bistr. — S,  Whitfieldi^  Meek.     Carb. ;  Ills. 
Shell  small,  turreted,  smooth;  embryonal  whorls  planorbiform ; 
mouth  oval. 

HoLOPELLA,  M'Coy,  1852. 

Etym, — ^olos^  entire,  and  ope^  an  aperture. 

Distr, — Fossil,  12  sp.  Silurian,  Trias;  Europe,  United  States. 
H,  gregaria^  Sowb. 

Shell  elongated,  slender,  of  numerous  gradually  increasing 
whorls,  generally  crossed  by  slightly  arched  strifle ;  mouth  cir- 
cular, with  the  peristome  entire ;  base  rounded,  with  or  without 
a  minute  umbilicus. 

The  shells  of  the  species  composing  this  genus  differ  from 
those  of  Turritella  in  the  continuous  peristome  and  definite 
round  margin  to  the  aperture,  thus  approaching  much  nearer  to 
Scalaria. 

EuLiMELLA,  Forbes. 

Distr. — ^Eur.,  Japan.     E,  Scillm^  Scacchi  (Ixviii,  1,  2). 

Sh^ll  elongated,  turricnlate,  solid,  smobth,  polished,  whork 
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numerous,  apex  sinistral :  aperture  subquadrangular,  lip  not  con- 
tinuous, columella  straight,  not  plicate. 

STYLOPTYGMA,  A.  Ad.,  1860.  Shell  inflated  about  the  middle 
of  the  spire,  thus  becoming  somewhat  pupiform ;  smooth,  or 
slightly  ribbed.     E,  stylina^  A.  Ad.     Japan. 

Anisocycla,  Monts. 

jSy/i._Aciculina,  Deshayes  (not  Ads.). 

Distr,^-^&  sp.  Eocene ;  Paris  basin.  A.  gracilis,  Desh.  (Ixviii, 
100).     Closely  allied  to  Eulimella. 

Shell  small,  aciculated ;  apex  laterally  inclined ;  whorls 
numerous,  convex,  smooth  ;  aperture  entire,  small,  subquadran- 
gular ;  columella  straight,  narrow,  cylindrical,  and  simple. 

AcLis,  Lovdn. 

Etym. — A^  without,  kleis^  a  projection. 

Syn. — ^Alvania,  Leach  (not  Risso).  Caelatura,  Conrad.  Cion- 
iscus,  Jeffreys.    Pherusa,  Jeffreys.    Actseonema,  Conrad. 

Distr. — A.  nitidissimay  Mont.  (Ixviii,  92  j.  Fossil,  12  sp. 
Devonian — ;  Europe,  United  States. 

Shell  minute,  like  Turritella;  ustially  spiraUy  striated;  apex 
sinistral ;  aperture  oval ;  outer  lip  prominent ;  axis  slightly 
rimate.     Operculate. 

Animal  with  a  long  retractile  proboscis ;  tentacles  close 
together,  slender,  inflated  at  the  tips;  eyes  immersed  at  the 
bases  of  the  tentacles ;  operculum  lobe  ample,  unsymmetrical ; 
foot  truncated  in  front. 

EBALA,  Leach.     Shell  smooth,  rimate.     A.  diaphana,  A.  Ad. 

HEMi AGLis,  Sars.  Shell  glabrous,  turreted,  rimate,  lip  arcuate. 
Synonymous  with  Ebala  (?).    A,  ventrosa^  Jeffreys  (Ixviii,  99). 

BI8B0P8IS,  Garrett.  Shell  small,  thin,  elongate,  cylindrical ; 
apex  truncate ;  aperture  subovate,  angular  above,  entire  ;  peris- 
tome rather  thin,  somewhat  expanded;  columella  oblique, 
arched.     JR.  typica,  Garrett  (Ixviii,  3^     Viti  and  Samoa  Isles. 

lOL^A,  A.  Ad.  Resembles  Niso,  but  has  a  remarkably  thin, 
spirally  sulcated  shell.  Deep  water.  /.  acitula^  A.  Ad.  (Ixviii,  4). 
Japan. 

OnosvOMiiA)  Flexoing.  ^ 

Etym.^-Odous,  a  tooth,  and'  stoma,  mouth. 

Syn, — Odontostoma,  Phil.     Odontostomia,  Jeffreys. 

Distr. — -Species  numerous,  distribution  universal,  fVom  low- 
water  to  40  fathoms.  Fossil,  15  sp.  Eocene — .  O.  nitida,  Alder 
(Ixviii,  5.) 

Shell  subulate  or  ovate,  typically  smooth ;  apex  sinistral ; 
aperture  ovate ;  peristome  not  continuous ;  columella  with  a 
single  tooth-like  fold.  Operculum  horny,  indented  on  the  inner 
side. 
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Animal  elongated,  the  head  large  and  robust,  bearing  two 
conical  tentacles  with  eyes  at  their  bases,  foot  depressed,  trun- 
cated in  front. 

Very  minute,  usually  smooth  shells,  having  the  habit  of 
Rissose,  and  like  them  sometimes  found  in  brackish  water. 

PAKTHENiA,  Lowe,  1863.  (Pyrgulina,  A.  Ad.)  Shell  thin, 
turriculated,  imperforate,  usually  milk-white  under  a  very  pale 
thin  epidermis ;  whorls  ribbed  or  striate,  sometimes  cancellate, 
vanishing  at  the  periphery  of  the  last  whorl.  25  sp.  Mazatlan, 
Japan.    0.  monocyclaj  A.  Ad. 

MIRALBA,  A.  Ad.,  1863.  Solid,  ovate  or  elongated;  whorls 
flat,  plicate  behind,  transversely  Urate  In  front;  lip  subangulate 
behind,  margin  crenate.  Several  Japanese  species.  0.  diadema, 
A.  Ad. 

MUMiOLA,  A.  Ad.,  1863.  Shell  thin,  elongate  or  ovate ;  whorls 
convex,  cancellate  or  granulose;  aperture  ovate,  lip-margin 
regularly  arcuate.     3  Japanese  species.     0,  spirata^  A.  Ad. 

AURICULINA,  Gray.  Shell  oval,  thin,  bulimiform ;  whorls  smooth 
or  concentrically  striate ;  columella  not  plicate.  6  sp.  Mazatlan, 
Japan.  Fossil,  4  sp.  Tertiary;  U.  S.  0,  cylihdracea,  Alder 
(Ixviii,  6).     May  possibly  be  a  member  of  the  family  Actseonidfle. 

LiosTOMiA,  Sars.  Shell  rimate,  smooth ;  operculum  pauci- 
spiral.  2  sp.  Norway.  L.  eburnea,  Stimpson  (Ixviii,  17,  18). 
Massachusetts. 

CHRYSALLiDA,  Carpenter.  Shell  pupiform,  usually  cancellated  ; 
peristome  continuous ;  edge  of  lip  thin ;  columella-plait  distinct, 
though  hidden;  operculum  in  the  typical  species  radiately  cor- 
rugated. 25  sp.  E.  and  W.  Indies,  Japan,  Mazatlan.  0.  com- 
munis^  C.  B.  Ad.  (Ixviii,  7). 

BOLiELLA,  Monts.   Shiell  Doliiform,apex  immersed. 

Pyramis,  Couthouy. 

Syn, — Menestho,Mdller.     Type, — P,  striatus^  Couth,  (Ixviii j8). 

Shell  turriculated  or  elongated,  with  revolving  striae ;  mouth 
oval,  small ;  columella  with  a  rudimentary  plication,  sometimes 
obsolete. 

MONOPTYGMA,  Gray  (not  Lea).  Having  a  sinuous  columellar 
plication.     P.  casta,  Ads.  (Ixviii,  9). 

CARELiopsis,  Morch.  Shell  turriculated,  having  the  form  of 
Carelia  Cumingii, 

OSCILLA,  A.  Ad. 

Distr, — 4  Japanese  species.     Obeliscua  annulatus,  A.  Ad. 

Shell  solid,  ovate  or  pyramidally  turreted ;  imperforate ;  whorls 
strongly  transversely  lirate ;  aperture  ovate  or  subquadrate ; 
parietal  plication  strong,  transverse,  median. 

Elusa,  a.  Ad.,  1861. 
i>^>^r.— China,  Japan.     E.  teres,  A.  Ad. 
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Shell  subulate,  turreted ;  whorls  longitudinally  plicate ;  aper- 
ture ovate,  inner  lip  with  a  single  plait,  outer  lip  frequently 
Urate  within. 

Syenola,  a.  Ad.,  1860. 

Distr, — 10  sp.     Japan.     S.  gracillima,  A.  Ad. 

Shell  subulate,  straight,  vitreous,  banded,  polished ;  whorls 
flat,  suture  impressed ;  aperture  oblong,  inner  lip  obliquely 
plicate  in  the  middle,  outer  lip  simple,  acute.  They  are  readily 
distinguished  from  the  more  oval  Odostomia — ^the  species  of 
which  are  white  and  destitute  of  colored  markings.  Syrnola,  in 
fact,  are  small  slender  Obelisci  with  a  single  columellar  plait. 

AMATHis,  A.  Ad.,  1861.  Subulate,  smooth,  polishe<i,  aperture 
dilated,  rounded,  acute  behind,  inner  lip  with  a  single  plication. 
6  sp.     Japan.     S.  Virgo^  A.  Ad. 

Syrnolopsis,  Smith. 

Distr, — S.  lacustris^,  E.  A.  Smith  (Ixviii,  15,  16).  The  only 
species,  from  Lake  Tanganyika,  B.  Africa  (fresh  water),  is 
yellowish  horn-color,  banded  with  white  beneath  the  suture. 

Shell  subulate, smooth, imperforate;  aperture  broadly  sinuated 
at  the  base,  outer  lip  sinuous,  slightly  thickened,  produced 
below,  furnished  far  within  with  one  or  two  prominent  liwe ; 
columella  with  a  distinct  plait.     Operculum  unknown. 

Family  PYRAMIDELLID.E. 

Shell  turriculated,  columella  with  several  anterior  plications. 
Operculum  corneous,  subspiral,  the  columellar  margin  sinuated. 

Animal  with  broad-shouldered,  ear^^haped  tentacles,  connate 
at  the  base ;  eyes  immersed  at  their  inner  sides ;  mantle  enclosed, 
with  a  rudimentary  siphonal  fold ;  foot  produced  and  truncate 
anteriorly,  with  a  fold  or  mentum  in  front.  Lingual  teeth  none, 
or  rudimentary. 

The  Turbonillidse,  just  described,  have  been  usually  referred 
to  this  family,  and  in  fact  their  distinction  is  one  of  convenience 
only,  the  number  of  columellar  plications  or  their  absence  being 
characters  of  small  importance. 

"  The  Pyramidellidse  present  subjects  of  much  interest  to  the 
student  of  extinct  mollusca ;  numerous  forms,  bearing  all  the 
aspect  of  being  members  of  this  family,  occur  among  the  fossils 
of  even  the  oldest  stratified  rocks.  Many  of  them  are  gigantic 
compared  with  existing  species,  and  the  group,  as  a  whole,  may 
be  regarded  rather  as  appertaining  to  past  ages  than  the  present 
epoch." — FoRBSs. 

Pyramii>£LLA,  Lam. 

Etym, — Diminutive  of  pyramis,  a  pyramid. 
Diatr, — 25  sp.     W.  Indies,  Australia,  Japan.     P.  pZica^a,  Lam. 
(l^viii,  11).     Fossil.     Cretaceous. 


Shell  turriculated,  spire  elevated,  longitudinally  ribbed  ;  colu- 
mella with  three  anterior  plications ;  outer  lip  sharp,  sometimes 
plicate  within. 

The  Pyramidellse  live  in  sandy  bays  and  on  shallow  mud- 
banks,  concealing  themselves  under  the  surface,  and  indicating 
their  presence  by  the  formation  of  slender  raised  tracks. 

OBELiscus,  Humphrey,  Differs  from  Pyramidella  in  being 
smooth  instead  of  ribbed.     P.  maculosa^  Lam.  (Ixviii,  12). 

TiBERiA,  Jeffreys.  Shell  umbilicated.  P,  minuscula^  Monts. 
Deep  Sea.    Mediterranean. 

LONGH^us,  Morch.  Shell  imperforate,  last  whorl  with  a  median 
sulcus. 

TRIPTYCHUS,  Morch. ,  Shell  subulate,  paucilirate  spirally ;  aper- 
ture Urate  within  ;  columella  with  three  small  anterior  plications. 

Nerin^a,  Def ranee. 

Etym, — Nereis^  a  sea-nymph. 

Syn, — Itruvia,   Stolicz.     Itieria,  Matheron. 

Distr, — Fossil,  150  sp.  Jurassic,  Cretaceous;  Britain,  France, 
Germany,  Spain,  and  Portugal.  They  are  most  abundant,  and 
attain  the  largest  size  to  the  south ;  and  usually  occur  in  calca- 
reous strata,  associated  with  shallow-water  shells.  N,  trinodosa, 
d'Orb.  (Ixviii,  10).     N,  trachea,  Desh.  (Ixviii,  13). 

Shell  elongated ;  many-whorled,  nearly  cylindrical ;  aperture 
channeled  in  front ;  interior  with  continuous  ridges  on  the 
columella  and  whorls. 

NERiN^A  (restricted).  Folds  simple  :  2-3  on  the  columella ; 
1-2  on  the  outer  wall ;  columella  solid,  or  perforated.  Above 
50  sp. 

NERTNELLA,  Sharp.  Columella  solid ;  folds  simple;  columellar, 
0-1 ;  outer  wall,  1. 

TROCHALiA,  Sharpc.  Columella  perforated,  with  one  fold ; 
outer  wall  simple,  or  thickened,  or  with  one  fold  ;  folds  simple. 

PTYGMATis,  Sharpe.  Columella  solid  or  perforated,  usually 
with  3  folds ;  outer  wall  with  1-3  folds,  some  of  them  compli- 
cated in  form. 

HALLOYSiA,  Briart  and  Cornet.  Shell  elongated,  turriculated, 
whorls  numerous,  axis  widely  perforated,  aperture  rounded  or 
subquadrangular,  columella  biplicated.  H,  biplicata,  B.  and  C. 
(Ixviii,  14).     Calcaire  grossier  of  Mons,  Belgium. 

SoLENisous,  Meek  and  Worthen,  1860. 

Etym, — Soleniskos,  a  little  channel  or  gutter. 
Distr. — SAypicus,  Upper  Coal  Measures ;  Springfield,  Illinois. 
Shell  fusiform,  smooth,  body-whorl  contracted  below  into  a 
distinct  straight  canal,  with  an  oblique  plait  on  the  columella. 
Agrees  with  Macrocheilus  in  its  smooth  surface  and  columella- 
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fold,  but  differs  in  its  fusiform  outline,  narrow  aperture,  and 
distinct  canal.  In  its  general  appearance  resembles  Fascio^ 
laria,  but  has  only  one  instead  of  two  or  three  coiumella-folds, 
and  is  destitute  of  ornamentation,  and  its  outer  lip  is  smooth 
within. 

Ceyptoplocus,  Pictet  and  Gampiche,  1854. 

Etym. — Cryptos,  hidden,  place,  a  plait. 

Distr, — *l  sp.  Jurassic  and  Cretaceous ;  France,  Switzerland, 
Germany.     C.  monilifera,  d'Orb. 

Shell  as  in  Nerinsea,  without  columella  and  labial  plaits ;  one 
plait  on  the  posterior  face  of  the  aperture,  a  disposition  very 
analogous  to  that  in  some  Cerithiums,  such  as  C,  noduloHum ; 
aperture  rounded,  not  channeled  in  front ;  umbilieated  or  im- 
perforate. 

Aptyxis,  Zittel,  1873. 

Syn, — Pachyst3"lus,  Gemmellaro,  1878. 

Distr. — A,  sexcostata,  d'Orb.     Jurassic. 

Shell  turreted,  nearly  cylindrical,  not  umbilieated;  mouth 
lengthened  quadrangular ;  inner  and  outer  lips  without  folds ; 
columella  with  a  median  fold-like  thickening. 

Family  LITTORINIDuE. 

Shell  spiral,  turbinate  or  globular ;  peritreme  entire,  interior 
not  nacreous. 

Operculum  corneous,  spiral  or  paucispiral. 

Animal  having  a  proboscidiform  head  with  terminal  mouth, 
and  conical  tentacles,  subulate,  with  eyes  at  their  outer  bases. 

The  species  inhabit  the  sea,  brackish  or  fresh  water,  some  Toeing 
amphibious.  They  are  mostly  littoral,  feeding  on  algse.  Den- 
tition (xi,  26). 

LiTTORiNA,  Ferussac. 

Etym. — Littoralis,  belonging  to  the  sea-shore.     Periwinkle. 

Syn. — Bacalia,  Gray.     Isonema,  Hall  (in  part). 

Distr. — 175  sp.  L,  littorea,  Linn.  (Ixix,  1 9).  The  periwinkles 
are  found  on  the  sea-shore  in  all  parts  of  the  world.  In  the 
Baltic  they  live  within  the  influence  of  fresh  water,  and  fre- 
quently become  distorted  in  consequence ;  similar  monstrosities 
are  found  fossil  in  the  Norwich  crag  of  England. 

Fossil.  Rather  numerous;  Miocene — .  Probably  some  of 
the  older  fossils  referred  to  Turbo,  etc.,  belong  to  this  genus. 

Shell  turbinated, thick, pointed, few-whorled ;  aperture  rounded, 
outer  lip  acute,  columella  rather  flattened,  imperforate.  Oper- 
culum paucispiral,  lingual  teeth  hooked  and  trilobed;  uncini 
hooked  and  dentated. 
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The  foot  is  divided  by  a  longitudinal  line  and  in  walking  the 
sides  advance  alternately.  The  periwinkle  ai;id  trochus  are  the 
food  of  the  thrush,  in  the  Hebrides,  during  winter.  The  lingual 
canal  of  the  periwinicle  passes  from  the  back  of  the  mouth  under 
the  oesophagus  for  a  short  distance, then  turns  up  on  the  right  side, 
and  terminates  in  a  coil  (like  spare  rope)  resting  on  the  plaited 
portion  of  the  gullet.  It  is  2^  inches  long,  and  contains  about 
600  rows  of  teeth ;  the  part  in  use,  arming  the  tongue,  comprises 
about  24  rows. 

The  species  above  referred  to,  L.  littorea,  is  an  exceedingly 
numerous  mollusk  of  Northern  Europe;  it  appears  to  have 
become  naturalized  on  the  New  England  coast,  where  its  area 
is  rapidly  increasing.  It  is  largely  consumed  as  an  article  of  food 
in  Europe,  not  only  at  the  sea^ports  and  fishing  villages,  but 
even  at  the  great  capitals;  1900  tons  of  it  being  sold  annually 
in  London  and  employing  a  thousand  persons  in  gathering  it. 
It  is  also  extensively  used  as  bait,  and  to  keep  the  oyster  grounds 
clear  of  sea^-weed — for  which  purpose  the  Essex  oystermen  regu- 
larly distribute  many  bushels  of  winkles  over  their  grounds. 

Many  of  the  large  species,  including  the  above  and  the 
American  species  L,  irrorata^  Say,  are  in  a  great  laeasure  amphib- 
ious, living  on  the  rocks  along  the  shore,  where  they  are  washed 
by  the  tide.  Several  individuals  of  a  West  Indian  species,  sur- 
vived deprivation  of  water  for  more  than  a  year  in  my  cabinet. 

MSLABAPHis,  Muhlfcldt.  Shell  rather  thin ,  conical,  with  pointed 
spire;  surface  with  revolving  striae, and  usually  variegated  witfe 
brilliant  colors.  Tropical  and  subtropical.  L.  anguli/era,  Linn. 
(Ixix,  20). 

NERiTOiDES,  Browu.  (Ncritrcma,  Recluz.)  Shell  short  turbi- 
nated or  subglobose ;  spire  very  short,  with  obtuse  apex ;  solid, 
inner  lip  much  thickened  and  excavated.  L,  obtusatay  Linn* 
(Ixix,  21). 

OTCLONEMA,  HaU.  Shell  somewhat  thinner  than  in  the  living 
Littorinae.  Paleozoic.  40  sp.  XJ.  S.^  Europe.  L.  cancellata^ 
Hall  (Ixix,  22). 

RAULiNiA,  Mayer,  1864.  Shell  turbinate,  ovate-oblong,  rather 
thin,  spirally  sulcate;  aperture  ovate-oblong,  margin  simple, 
angulate  behind,  subeflftise  in  front ;  columellar  lip  wide,  arcuate, 
with  a  central  tooth.  Fossil.  Paris  basin.  A  living  Australian 
species.     L.  alligata^  Desh.  (Ixix,  28). 


A  large  number  of  palaeozoic,  mostly  smooth  shells  like  Platy- 
ostoma,  Conr.,  Holopea,  Hall,  Macrocheilus,  Phillips,  etc.,  which 
are  generally  referred  elsewhere,  ma}'  very  probably  belong  to 
Littorinidfie. 
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TsoTARius,  Yalenoiennes. 

Syn, — Monodonta  (partim),  Lam.  Pagodus,  Gray.  Pago- 
della,  Swains. 

Distr, — Tropical.  World-wide.  T.pyramtdali8jQ,\ioj(\xix,24). 

Shell  conical  ovate  or  turbinated,  surface  tubercular  or  muri- 
eated,  frequently  angulated  or  biangnlated  on  the  middle  of  the 
last  whorl ;  aperture  striated  within ;  axis  usually  imperforate. 
Operculum  paucispiral,  with  a  broad  membranous  border. 

EGHiNELLA,  Swaius.  (Nina,  Gray.)  Depressed  trochiform, 
more  or  less  distinctly  umbilicated.  Operculum  multispiral. 
T.  Gumingii,  Phil.  (Ixix,  25  \ 

EUOTOLUS,  Deslongchamps.  (Amberleya,  Morris  and  Lycett.) 
Shell  very  thin,  spire  elongated,  almost  turriculated  ;  lip  semi- 
circular, thin  ;  columella  flattened ;  imperforate.  23  sp.  Jurassic, 
Liassic;  Europe.  U.  obeliscus,  Desl.  Amberleya  has  priority 
but  is  insufficiently  characterized. 

BBACHYTREMA,  Morris  and  Lycett.  Shell  small,  turreted, 
turbinated ;  whorls  either  costated,  nodulated,  or  cancellated ; 
the  last  whorl  large  and  ventricose ;  columella  smooth,  rounded, 
twisted  near  its  base,  and  reflected  outwards,  forming  a  short, 
oblique  canal;  aperture  modemtely  subovate,  its  length  being 
usually  less  than  that  of  the  spire.  Some  species,  as  B,  varicosa 
and  S,  pygmaea,  acquired  at  certain  arrests  of  growth  thickened 
outer  lips  or  varices,  as  in  Triton.  16  sp.  Lias ;  Europe.  This 
form  has  been  referred  to  the  Cerithiidse,  but  its  shape,  aperture 
and  sculpture  all  remind  one  of  Tectarius ;  indeed,  I  doubt  if  it 
be  really  distinct  from  Eucyclus. 

Modulus,  Gray. 

Dislr. — 10  sp.  W.  Indies,  W.  tropical  America,  Philippines. 
M.  tectum^  Gmel.  (Ixix,  27). 

Shell  top-shaped,  spire  depressed,  ribbed  or  tubercular,  rather 
thin  ;  narrowly  umbilicated  ;  columella  with  an  anterior  curved 
tooth.     Operculum  spiral. 

Animal  with  eyes  on  the  middle  of  the  tentacles. 

KiBELLA,  Gray. 

Distr, — 10  sp.    Australia.    B.  melanostoma^  Gmel.  (Ixix,  28). 

Shell  depressed  trochiform,  with  flattened  whorls  and  keeled 
periphery ;  not  umbilicated  ;  aperture  rhomboidal,  marked  with 
brown  inside  the  margin.     Operculum  paucispiral. 

These  shells  are  distinguished  from  Trochus,  which  they 
resemble  in  form  and  sculpture,  by  their  non-nacreous  interior ; 
the  animal  by  eyes  on  the  tentacles  instead  of  on  peduncles,  and 
by  the  absence  of  the  lateral  membranes  of  the  foot. 

PLESiOTROCHus,  Fischer.  Shell  imperforate ;  conic-elongate,  not 
varicose ;  whorls  numerous ;  aperture   subrhomboidal,  smooth 
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within,  not  nacreous,  prolonged  into  a  short  canal  below;  lip 
subrostrated  in  the  middle ;  columella  edentulous.  Operculum 
corneous,  paucispiral.  R,  SouverbianuSj  Fischer  (Ixix,  29).  New 
Caledonia. 

LiMNOTBOGHUS,  E.  A.  Smith.  Shell  trochoid,  umbilicated, 
without  an  epidermis,  spirally  ridged ;  aperture  non-lirate  within, 
with  the  outer  lip  oblique,  the  basal  margin  broadly  sinuated, 
and  the  columella-edge  somewhat  refiexed  and  united  to  the 
labrum  above  by  a  callosity.  Operculum  horny,  paucispiral.  2 
sp.  Lake  Tanganyika,  E.  Africa.  B.  Thomsoni,  E.  A.  Smith 
(Ixix,  30).  Remarkably  like  the  genus  Plesiotrochus  described 
above ;  indeed  it  would  be  difficult  to  separate  them,  except  by 
the  locality ;  this,  with  other  very  curious  forms  imitating  marine 
genera,  occurs  in  fresh  water,  as  above. 

MiCRODOMA,  Meek  and  Worthen. 

Distr, — M,  conicQj  M.  and  W.  (Ixix,  26). 

Shell  small,  rather  thick,  conical,  imperforate,  composed  of 
flattened  whorls,  the  last  one  of  which  is  more  or  less  angular 
around  the  middle  and  little  produced  below ;  aperture  about  as 
high  as  wide ;  outer  lip  simple,  straight  and  oblique  in  outline ; 
columella  without  folds  or  plications,  inner  lip  thin  and  slightly 
reflected  at  the  base  of  the  columella.  Surface  with  revolving 
nodular  ridges. 

GYOLOO^£ILA,  Conrad. 

Distr. — 1  sp.     Tertiary  ;  So.  America. 

Pyramidal;  aperture  circular;  labrum  expanded,  columella 
flattened,  subangular  at  the  base;  periphery  angular;  a  very 
doubtful  little  shell,  probably  fresh  water. 

Lacuna,  Turton. 

Etym. — Lacuna y  a  fissure.     Syn, — Temana,  Laach. 

i>is<r.— 16  sp.  Northern  shores,  Norway,  Britain,  Spain, 
United  States.  Fossil.  Eocene — .  L.  pallidula,  Da  Costa 
(Ixix,  31). 

Shell  turbinated,  thin ;  aperture  semilunar;  columella  flattened, 
with  an  umbilical  fissure ;  operculum  paucispiral. 

Animal.  Operculigerous  lobe  furnished  with  lateral  wings  and 
tentacular  filaments.  Teeth  5-cusped ;  uncini  1,  2,  dentated,  3 
simple.  Spawn  vermiform,  thick,  semicircular.  Range,  low- 
water  to  50  fathoms. 

The  Lacunse  feed  upon  sea-weed,  and  Lov^n  observes  that 
when  the  fucus  is  of  a  brown  color,  the  animals  become  green, 
but  if  red,  they  assume  a  rosy  tint. 

EPHERiA,  Leach.  Shell  thin,  with  revolving  colored  bands  ; 
spire  rather  elevated  ;  inner  lip  thin,  sharp.  X.  vincta,  Turton 
(Ixix,  32). 
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M£DoaiA,  Leach.  Shell  conical,  solid,  with  elevated  spil*e; 
peritreme  dilated,  anteriorly  reflected ;  inner  lip  thick,  flattened ; 
umbilical  Assure  obsolete*     L,  turr^ta^,  A.  Ad.     Japan. 

ERSiLiA,  Monts.     1  sp.     Mediterranean. 

HELA,  Jeffreys.  {Cithna,  Jeffreys. )  Sh'ellshaped  like  Lacuna, 
with  a  similar  operculum  ;  but  it  has  no  epidermis }  apex  trun- 
.cated  or  flattened,  and  instead  of  an  umbilical  canal  or  groove 
there  is  merely  a  narrow  chink.  Tentacles  ciliated.  L.  tenella^ 
Jeffreys  (Ixix,  33).     Europe. 

Hela  being  preoccupied  in  another  department  of  zoology 
Jeffreys  changed  the  name  to  Cithna-^already  used  by  Mr.  A* 
Adams  for  a  somewhat  similar  shelL  I  restore  the  original 
designation.  Mr.  Jeffreys  being  already  honored  with  a  generic 
name  in  Conchology,!  cannot  pay  him  the  compliment  usually 
tendered  those  who  apply  preoccupied  names  to  new  forms. 

STENOTis,  A.  Ad.,  1863.  Shell  compressed,  elongately  ovate, 
auriform;  spire  short,  acute;  whorls  flattened,  the  last  solute ; 
aperture  oblong,  narrow  behind,  margin  continuous,  acute; 
umbilicus  patulous,  its  margin  angulate.  L.  laxata^  A.  Ad. 
Japan. 

LAGUNARiA,  Courad.  Ovate-conoid  or  subglobose,  thin,  with 
delicate, close,  revolving  lines ;  aperture  entire, rounded  or  round- 
ovate,  angulated  posteriorly,  margins  disunited;  columella 
flattened,  with  a  long  groove  descending  from  the  umbilicus. 
Eocene ;  United  States  and  France.  L.Alabamensis^  Whitfleld 
(Ixix,  34). 

spiRONEMA,  Meek;  (Callonema,  Oonrad.)  Shell  ovate ;  whorls 
rounded,  and  separated  by  a  rather  deep  suture ;  aperture  ovate, 
lip  thin,  continuous ;  qolumella  not  thickened,  perforated  by  a 
very  small  umbilicus ;  surface  with  revolving  lines  and  furrows. 
L,  tenuilineata^  Meek  and  Hayden  (Ixix,  35).     Cretaceous ;  U.  S. 

LACUNELLA,  Deshayes.  Shell  oval,  thin,  pellucid,  shining, 
apex  obtuse;  aperture  large,  dilated,  with  thin,  expanded 
margin ;  columella  narrow,  thin,  concave,  divided  by  a  narrow 
channel,  scarcely  perforate  at  the  base.  L.  depres^a,  Desh. 
(Ixix,  86^).    Eocene  ^  Paris  basin. 


Cremnoconchus,  Blanford. 

Syn. — Cremnobates,  Blanf.,  preoccupied  in  fishes. 

Distr, — 3  sp.  India,  upon  rocks  wetted  by  fresh  water.  (7. 
Syhadrensis,  Blanf.  (Ixix,  37,  38). 

Shell  perforate,  turbinately  globose,  ribbed ;  aperture  subovate, 
margin  simple, columella  scarcely  callous.  Operculum  testaceous, 
paucispiral. 

Animal  -sm^U,  having  a  short  proboscis,  two  short  tentacles 
with  eyes  on   swellings  at  their  outer  bases,   foot  short  and 
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rounded.     The  dentition  corresponds  with  that  of  the  Littor- 
inidae. 

5'6s8ARtJ8,  Philippi. 

Syn, — Phasianema,  Wood.  Maravignia,  Aradas.  Megalom- 
phalus,  Brusina. 

Distr, — 43  sp.,  including  species  of  the  subgenera.  Mediter- 
ranean, W.  America,  Polynesia,  Japan,  Red  Sea.  Fossil,  4  sp. 
Miocene;  Europe.  F.  costatus,  Brocchi  (Ixix,  39).  F.  ambiguus, 
Linn.  (Ixix,  40). 

Shell  perforated,  sculptured ;  inner  lip  thin ;  aperture  semi- 
lunate.     Operculum  not  spiral. 

Animal  with  tivo  frontal  lobes  between  the  tentacles. 

18A]?I8,  H.  and  A.  Adams.  Shell  umbilicated,  spire  elevated, 
cancellated  or  with  revolving  ribs,  columella  with  a  small  median 
tooth  (almost  obsolete  in  F,  anomala).  4  sp.  West  Indies, 
Mazatlan.     F,  anomala,  C.  B.  Ad.  (Ixix,  41). 

FOSSARINA,  Adams  and  Angas.  Aperture  circular,  inner  lip 
arcuated.     2  sp.   Australia.     F.patula,  Ad.  and  Angas  (Ixix,  41 ). 

couTHOtJYiA,  A.  Ad.,  1860.  Shell  ovate,  profoundly  and  widely 
rimate ;  spire  acuminate ;  whorls  cpnvex,  decussated,  with 
impressed  sutures;  aperture  semiovate;  inner  lip  straight,  dilated 
in  front,  outer  lip  arcuate,  simple.  Japan.  3  sp.  F.decussata, 
A.  Ad. 

coNRApiA,  A.  Ad.,  1860.  Shell  turbinate,  rimately  umbilicate, 
spire  somewhat  elate  ;  whorls  convex,  carinated  concentrically  ; 
aperture  round  the  outer  margin  fimbriate,  inner  lip  without 
teeth;  umbilicus  margined  by  a  semilunar  rib.  6  sp.  Japan. 
F,  cinguUfera,  A.  Ad. 

GOTTOINA,  A.  Ad.,  1863.  Lirate,  solid,  imperforate,  2  sp. 
Japan,     F.  sulcifera^  A.  Ad. 

oiTHNA,  A.  Ad.,  1863.  Globosely  turbinate,  thin, whorls  smooth, 
umbilicus  margined.     2  sp.     Japan.     F.  globosa,  A.  Ad. 

FOSSARiopsis,  Laube,  18/70.  Distinguished  from  Fossarus  by 
the  closed  umbilicus  and  the  callous  expansion  of  the  inner  lip. 
F.  rugfoeo-caHnato,  Klipst,     Triassic* 

TUBA,  Lea.  Shell  conical,  umbilicate ;  whorls  rounded,  can- 
cellated ;  aperture  rounded,  margin  not  contini^ous  above ; 
columella  thickened  and  reflected  at  the  base.  F.  aMemata^ 
Lea  (Ixix,  43),    Eocene ;  XJ.  S. 

Atbesius,  Gabb,  1869. 

Disir. — A^  liratus,  Gabb.     Cret. ;  Cal. 

Shell  elongate,  spire  ,  elevated ;  whorls  rounded ;  aperture 
ovate,  slightly  produced  in  front,  outer  lip  entire,  thin ;  colu- 
mella not  callous,  imperforate ;  surface  marked  by  revolving 
ribs.     Possibly  belongs  in  Cerithiidae. 
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Family  PLANAXID^. 

Shell  oval-conic,  spire  elevated,  spirally  striate;  columella 
flattened,  anteriorly  truncate ;  lip  rounded,  simple,  notched  in 
front.     Operculum  corneous,  subspiral. 

Animal  with  a  rather  long  rostrum,  subulate  tentacles,  and  eyes 
on  swellings  at  their  base,  foot  short,  plain  in  Plauaxis,  with 
tentacular  filaments  in  Litiopa. 

Planaxis,  Lam. 

Distr, — 44  sp.  West  Indian,  Indo-Pacific,  Polynesian,  Panamic. 
P.  sidcatus,  Lam.  (Ixix,  44).     Fossil.     Tertiary. 

Shell  oval-conic,  solid,  with  elevated  spire ;  usually  spirally 
ribbed ;  columella  callous,  flattened,  truncate  at  base,  with  a 
narrow  sinus  ;  interior  of  aperture  ridged ;  base  notched. 

Amphibious,  crawling  on  stones  near  the  margins  of  pools  left 
dry  by  the  retiring  tide.  Some  of  the  species  inhabit  mangrove 
swamps,  and  may  be  seen  adhering  to  the  roots  above  the  surface 
of  the  water. 

HiNEA,  Gray.  Shell  smooth,  covered  by  a  yellowish  brown 
epidermis ;  whorls  flattened,  outer  lip  thick,  sillonated  within. 
P.  Braziliana^  Lam.  (Ixix,  45). 

QUpYTA,  Desh.  (Fissilabra,  Brown.  Leucostoma,  Swains.) 
Shell  solid  J  elongated,  whorls  flattened,  spirally  striated,  apex 
decollated;  mouth  small,  slightly  notched  in  front,  sillonated 
within ;  columella  smooth,  truncate  anteriorly,  with  a  sharp  spiral 
posterior  callus.     P.  decollata,  Quoy  (Ixix,  46). 

HOLCJOSTOM A,  H.  and  A.  Adams.  Shell  thin,  aperture  furnished 
with  a  posterior  canal  which  extends  up  the  last  whorl ;  it  is 
covered  with  an  epidermis  curiously  adorned  with  rows  of  golden 
bristles.     P.  piligerum^  Phil.  (Ixix,  47). 

Litiopa,  Rang. 

Etym, — Litos^  simple  ;  ope^  aperture. 

Distr,- — 10  sp.  Pelagic.  Atlantic  and  Mediterranean,  on 
floating  sea-weed,  to  which  they  adhere  by  threads.  L,  bombyx, 
Rang  (Ixix,  48).     Fossil.     Tertiary. 

Shell  minute,  pointed;  aperture  slightly  notched  in  front; 
outer  lip  simple,  thin ;  inner  lip  reflected ;  operculum  spiral. 

The  singular  little  oceanic  mollusks  which  constitute  this 
genus  have  the  power  of  spinning  glutinous  threads  by  which 
they  occasionally  suspend  themselves  from  the  stems  of  floating 
sea-weed,  among  which  they  take  up  their  abode;  if  the  thread 
by  any  chance  becomes  divided,  the  animal  emits  a  bubble 
enveloped  in  a  glutinous  secretion,  which  rises  to  the  surface, 
drawing  out  threads  as  it  ascends,  and  finally  becomes  attached 
to  the  weeds  above. 
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Alaba,  H.  and  A.  Ad.,  1862. 

Distr, — 24  sp.  Japan,  Australia,  Mazatlan,  West  Indies.  A. 
tervaricosa^  C.  B.  Ad. 

Shell  ovate,  conical  or  elongated,  subdiaphanous ;  whorls 
plicate  or  varicose,  apex  submammillate ;  aperture  ovate,  the 
colunaella  more  or  less  truncate. 

DiALA,  A.  Ad.,  1862.  Whorls  not  varicose,  sometimes  noduled 
around  the  middle;  columella  straightish, not  truncated;  labrum 
not  thickened.  5  sp.  Philippines,  Australia,  Japan.  A,  varia, 
A.  Ad. 

STYLIFERINA,  A.  Ad.,  1860.  Diaphauous,  conical-turreted ; 
whorls  smooth,  convex ;  apex  mucronate;  aperture  subquadrate; 
inner  lip  straight.     2  sp.     Japan.     A,  orthochila,  A.  Ad. 

Family  CBRITHIID^. 

Shell  spiral,  elongated,  many-whorled,  frequently  varicose; 
aperture  channeled  in  front,  with  a  less  distinct  posterior  canal ; 
lip  generally  expanded  in  the  adult;  operculum  horny  and 
spiral. 

Animal  with  a  short  muzzle,  typically  not  retractile ;  tentacles 
distant,  slender;  eyes  on  short  pedicels,  connate  with  the  tenta- 
cles ;  mantle-margin  with  a  rudimentary  siphonal  fold ;  tongue 
armed  with  a  single  series  of  median  teeth,  and  three  laterals  or 
uncini.     Marine,  estuary,  or  fresh  water. 

Cbrithium,  Bruguiere. 

Etym — CeratioTij  a  small  horn. 

Distr. — 136  sp.  Marine.  World-wide,  the  typical  species 
tropical.  Norway,  Britain,  Mediterranean,  West  Indies,  India, 
Australia,  China,  Pacific,  Galapagos.  Fossil,  460  sp.  Trias — ; 
Britain,  Prance,  United  States,  etc.     Cfusiforme  (Ixix,  49). 

Shell  turreted,  many-whorled,  with  indistinct  varices ;  aperture 
small,  with  a  tortuous  canal  in  front ;  outer  lip  expanded ;  inner 
lip  thickened ;  operculum  homy,  spiral. 

Some  of  the  species  emit  a  bright  green  fluid  when  molested. 

VERTAGU8,  Klein.  (Rhinoclavis,  Swains.  Lampanella,  M5rch.) 
Canal  strongly  recurved,  columella  with  an  oblique  median  pli- 
cation.    G.  UneatuBy  Lam.  (Ixix,  50). 

CERiTHiODEEMA,  Conrad.  Acutely  ovat6,  striate;  labrum 
grooved  and  umbilicate ;  columella  recurved  inferiorly  or  sub- 
truncate  ;  aperture  patulous,  margin  obtusely  rounded  inferiorly; 
beak  very  short,  narrow,  recurved.  G.  prima,  Conr.  (Ixix,  51). 
Eocene ;  Alabama. 

COLINA,  H.  and  A.  Adams.  Shell  elongated,  whorls  numerous, 
convex,  nodulous,  with  revolving  striae ;  aperture  oval,  prolonged 
in  front  into  a  short,  recurved  canal ;  columella  simple,  oblique ; 
outer  lip  expanded  and  reflexed.    The  middle  whorls  are  gibbous, 
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and  the  sculpture,  usually  becomes  obsolete  on  the  last  whorl. 
The  few  species  inhabit  deep  water,  sandy  bottom,  at  the  Philip- 
pines, China,  etc.     G.  macrostoma,  Hinds  (Ixix,  52). 

0£RiTHi£LLA,  Verrill,  1882.  (Lovenella,  Sars.)  Shell  subulate; 
whorls  numerous,  cancellated ;  aperture  terminating  in  a  short, 
distinct  reflected  canal.  Norway,  New  England.  (7.  mefula, 
Lov^n  (Ixix,  53). 

BiTTiuM,  Leach.  (Cerithiolum,  Tiberi.  Platygyra,  Morch.) 
Shell  elevated,  with  numerous  granular  whorls,  and  irregular 
varices ;  anterior  canal  short,  not  recurved ;  inner  lip  simple ; 
outer  lip  not  reflected,  usually  with  an  exterior  rib.  Operculum 
four-whorled.  Animal.:  Operculigerous  lobe  with  rudimentary 
expansions  on  the  sides  and  furnished  with  a  roundish,  lanceo- 
late cirrus.  Numerous  small  northern  species,  low-water  to  80 
fathoms.     C.  reticulatumj  Da  Costa  (Ixix,  54). 

CERiTHiopsis,  Forbes  and  Hanley.  Shell  like  Bittium ;  nuclear 
whorls  sinistral.  Operculum  pointed,  nucleus  apical.  Proboscis 
retractile.     Northern.     (7.  rugulosus^  Ads.  (Ixix,  55). 

SEiLA,  A.  Ad.     Shell  like  Cerithiopsis,  transversely  Urate. 

OERiTHiNELLA,  Gcmm.  Turretcd  to  cylindrical,  not  perforated ; 
mouth  quadrangular,  with  very  short  canal;  growth-lines  re- 
curved under  the  sutures.     0,  Italica,  Gemm.     Jurassic. 

DiTRETUS,  Piette,  18T4.  Turreted;  mouth  oval  or  rounded, 
with  very  short,  entirely  round,ed  canal ;  inner  lip  spread  out, 
callous ;  outer  lip  thickened ;  whorls  with  longitudinal  rows  of 
tubercles.     C,  rostellarta,  Bav.    Jurassic, 

viCARiA,  d'Arch,  1854.  Turreted ;  whorls  spirally  striated, 
with  a  row  of  tubercles  below  the  suture;  canal  short,  recurved ; 
inner  lip  callously  thickened ;  outer  lip  with  a  deep,  broad, 
superior  sinus.     C.  FerneMiZi,  d'Arch.    Eocene;  East  Indies. 

FIBULA,  Piette,  185  if.  Shell  elongated,  columella  straight,  with 
a  rudimentary  groove  near  the  base ;  outer  lip  arched,  slightly 
notched  at  the  suture ;  base  of  the  aperture  forming,  a  slight 
canal,  or  rounded  and  entire,  depending  upon  the.  exact  period 
of  growth  at  which,  the  animal  perished.  The  species  of  this 
genus  possess. characters  Intermediate  and  approximating  them 
to  Turritella  and  to  Cerithium.  Fossil,  21  sp.  Jurassic  to 
Cretaceous ;  Europe,  India.     F,  undulosa,  Piette  (Ixix,  56). 

EUSTOMA,  Piette,  1855.  Shell  in  the  young  state  resembling 
Cerithium;  in  the  adult  the  margins  of  the  aperture. are  much 
expanded  and  posteriorly  united  by  an  indistinct  canal ;  canal 
elongated.     Several  species.     Great  Oolite  ;  Ardennes. 

OERiTELLA,  Morris  and  Lycett,  1850.  (CostelUfer,  Meek. 
Tubifer,  Piette.)  Shell  small,  resembling  Actaeonina  in  form, 
the  last  volution  being  somewhat  ventricose  and  largest,  but 
terminating  anteriorly  with  a  short  and  slightly  twisted  canal. 
(7.  acuta,  Morris  and  iiycett  (Ixix,  57).    Jurassic. 
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MssosTOMA,  Deshayes,  1864. 

Bistr, — Fossil,  4  sp.     Eocene ;  Paris.    M.  grata ^  Dh. 

Shell  elongated,  turreted,  scalariform  ;  aperture  nearly  circu- 
lar, dilated,  obliquely  cut,  terminating  in  front  by  a  semicanal- 
iculated  angle;  columella  slightly  concave, cylindrical, obliquely 
truncated,  lip  simple,  and  slightly  expanded. 

ExELissA,  Piette,  1861. 

Etym, — JSxelisso,  to  unfold.     Syn, — Kilvertia,  Lycett,  1863. 

Distr. —  Fossil,  14  sp.  Mid.  Lias  to  Kimmeridge  Clay; 
England  and  France.  Cretaceous,  1  sp.  (?);  India.  JS.formosa, 
Lycett  (Ixix,  62). 

Shell  small,  elongated  subcylindrical,  somewhat  pupiform, 
many-whorled,  perpendicularly  costated,  tuberculated  or  spined ; 
last  whorl  cylindrical,  contracted  at  the  base,  with  a  tendency 
to  separate  from  the  axis ;  aperture  orbicular,  entire,  the  lips 
elevated,  produced,  and  slightly  thickened ;  columella  solid. 

Includes  a  large  number  of  very  characteristic  transversely 
ribbed  species.  It  is  uncertain  whether  there  was  an  anterior 
canal  or  not,  and  therefore  the  pertinence  of  the  genus  to  this 
family  remains  doubtful. 

Fastigiblla,  Reeve. 

Distr. — 1  recent  sp. ;  and  an  Eocene  sp.,  Paris  basin.  F, 
carinata^  Reeve  (Ixx,  64). 

Shell  elongated,  turriculated,  whorls  rounded,  with  revolving 
ribs;  aperture  prolonged  into  a  short,  slightly  twisted  canal; 
axis  rimate. 

Triforts,  Deshayes. 

Syn, — Tristoma,  Blainv. 

Distr. — 100  sp.  E.  Indies,  Polynesia,  Australia,  Panama,  W. 
Indies,  Mediterranean.  Fossil.  Eocene ;  Europe.  T,  perverstiSy 
Linn.  (Ixix,  58). 

Shell  sinistral,  sculptured,  granular;  whorls  numerous,  termi- 
nating below  in  a  small  aperture,  with  tubular  anterior  canal ; 
opposite  this  canal  is  sometimes  a  second  one  upon  a  varix^ 
marking  the  position  of  a  former  aperture.  Operculum  orbicu- 
lar, few-whoried. 

Animal.  Tentacles  clavate  at  the  tips,  united  at  their  bases 
by  a  sinuated  veil. 

INO,  Hinds.  (Inella,  Bayle.)  Shell  cylindrically  subulate, 
elongated,  spire  sharp-pointed.     T,  corrugatus,  Hinds  (Ixix,  59). 

BYCHAR,  Hinds.  Shell  elongated,  whorls  rounded.  T.  vitreus, 
Hinds  (Ixix,  60). 

MASTONiA,  Hinds.  Shell  acuminated,  swollen  in  the  middle. 
T.  vulpinus^  Hinds  (Ixix,  61). 

LiBOCOCHLis,  Dunker  and  Metzger.  Shell  turreted;  whorls 
17 
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numerous,  cingulated ;  aperture  ending  in  a  twisted,  short  canal. 
Operculum  very  thin,  indistinctly  spiral,  with  excentric  nucleus. 
T.  grano8U8,  Wood  (Ixx,  66). 

PoTAMiDES,  Brongniart. 

Etym. — Potarlios^  a  river,  and  ides^  patronymic  termination. 
Fresh-water  Cerites.     Syn, — Potomis,  Swains. 

Distr, — 50  sp.  Tropical  and  subtropical.  Fresh  and  brackish, 
streams  and  swamps.  Fossil,  numerous.  Eocene — .  P,  mamil- 
latum,  Risso  (Ixix,  63).    F,  ebeninum,  Brug.  (Ixx,  66). 

Shell  turriculated,  whorls  angulated  and  coronated ;  aperture 
prolonged  in  front  into  a  nearly  straight  canal ;  outer  lip  thin, 
sinuous;  epidermis  thick, olive- brown.  Operculum  many-whorled. 

BBOTIA,  H.  Adams.  Shell  fusiform,  spire  elevated,  whorls 
spinulose,  the  last  subrostrate  in  front ;  aperture  subovate,  pro- 
duced anteriorl3^  Operculum  corneous,  multispiral.  Fluviatile. 
Slam.  P.  pagodula^  Gould  (Ixx,  67).  The  type  was  described 
as  a  Melanian,  but  the  operculum  at  once  separates  it  from  that 
genus. 

TTMPANOTOMUS,  Klein.  Columella  twisted ;  outer  lip  broadly 
sinuated  anteriorly,  and  less  distinctly  so  posteriorly.  F.fuscata, 
Linn.  (Ixx,  68). 

LAMPANiA,  (^ray.  Shell  turriculated,  whorls  numerous,  without 
varices ;  sculpture  not  prominent ;  aperture  truncate  below ; 
without  canal ;  outer  lip  sinuous.     P,  zonale,  Brug.  (Ixx,  69). 

PYRAZUS,  Montfort.  (Terebralia,  Swains.)  Whorls  with 
revolving  striae,  not  tuberculate ;  aperture  with  a  short  anterior 
canal ;  columellar  callosity  spiral,  oblique ;  outer  lip  thickened, 
expanded,  rounded  anteriorly,  and  turning  upwards  to  join  the 
inner  lip.  P.  sulcatum ^  Brug.  (Ixx,  70).  P.  paluatris  occurs  in 
great  abundance  in  the  salt  marshes  of  the  Eastern  Archipelago, 
and  is  assiduously  collected  by  the  natives,  who  roast  them  and 
suck  the  contents  of  the  shell  through  an  aperture  made  by 
breaking  off  the  tip  of  the  spire. 

Dr.  Brot  has  made  the  interesting  discovery  that  the  species 
of  this  group  possess  two  columellar  plicae,  and  opposite  to 
these,  upon  the  surface  of  the  outer  wall  of  the  shell,  are  teeth, 
occurring  wherever  an  external  varix  has  been  formed.  These 
do  not  approach  the  aperture,  and  are  only  discovered  upon 
making  a  longitudinal  section  of  the  shell.  They  do  not  occur 
in  the  related  subgenera,  but  their  presence  is  mentioned  by 
Deshayes  in  some  of  the  fossil  species  of  the  Paris  basin,  and 
they  are  very  characteristic  of  the  fossil  genus  Nerinsea,  which 
may  thus  connect  Cerithium  and  Pyramidella. 

TELESCOPiUM,  Montfort.  (Terebralia,  Swains.)  •  Shell  pyram- 
idal; columella  with  a  prominent  fold,  more  or  less  continuous 
towards  the  apex ;  and  a  second,  less  distinct,  on  the  bai^al  front 
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of  the  whorls.  India,  North  Australia.  B.  teleacopium  (Ixx,  71) 
is  so  abundant  near  Calcutta  d.s  to  be  used  for  burning  into 
lime ;  great  heaps  of  it  are  first  exposed  to  the  sun,  to  kill  the 
animals.  They  have  been  brought  alive  to  England.  (Benson.) 
In  Borneo  they  are  eaten  by  the  natives. 

CERiTHipEA,  Swains.  Shell  turriculated, longitudinally  ribbed ; 
whorls  numerous ;  summit  of  spire  more  or  less  decollated,  aper- 
ture rounded,  slightly  slit  anteriorly,  outer  lip  expanded,  thick- 
ened, broadly  rounded  below  and  usually  pi^odueed  into  a  beak 
crossing  the  sinus  to  the  left.  Eye-pedicels  long  and  thick, 
connate  with  the  tentacles  nearly  to  their  tips.  Inhabit  salt 
marshes,  mangrove  swamps,  and  the  mouth  of  rivers ;  they  are 
so  commonly  out  €>f  the  water  as  to  have  been  taken  for  land- 
shells.  Mr.  Adams  noticed  them  in  the  fresh  waters  of  the 
interior  of  Borneo,  creeping  on  pontederia  and  sedges ;  they 
often  suspend  themselves  by  glutinous  threads  Distr. — India, 
Ceylon,  Singapore,  Borneo,  Philippines,  Port  Essington.  P. 
decollatum,  Linn.  (Ixx,  T2).    -P.  obhisum,  Lam.  (Ixx,  73). 

PIRENELLA,  Gray,  1847.  Shell  turriculated,  whorls  granulated, 
or  with  irregular  ribs  and  varices  ;  aperture  rounded ;  anterior 
canal  short ;  inner  lip  simple,  outer  lip  thin,  sinuous.  P.  jnamil- 
latum^  Phil.    There  is  a  fossil  species  in  the  Laramie  beds,  U.  S. 

SANDBERQEBtA,  Bosquct,  1861.  Proposcd  for  a  number  of  ovate 
species,  from  the  tertiary,  having  a  very  broad,  shallow,  but 
slightly  produced  canaliculation  in  front.  The  operculum  is 
said  to  be  paucispiral,  and  if  this  be  actually  the  case,  the  divi- 
sion may  be  maintained ,  otherwise  the  shells  ar6  not  readily 
distinguishable  from  Cerithidea.     P.  antecedena^  Stol. 

ESCOFFiERTA,  Fontannes,  1881.  P.  Fiacheri,  Font.  Tertiary; 
France. 

Family  MELANIIDJE. 

Shell  spiral,  turreted  ;  with  a  thick,  dark  epidermis  ;  aperture 
often  channeled,  or  notched  in  front ;  outer  lip  acute ;  operculum 
horny,  spiral.  The  spire  is  often  extensively  eroded  by  the 
acidity  of  the  water  in  which  the  animals  live. 

Animal  with  a  broad,  non-retractile  muzzle ;  tentacles  distant, 
subulate ;  eyes  on  short  stalks,  united  to  the  outer  sides  of  the 
tentacles;  foot  broad  and  short,  angulated  in  front;  mantle- 
margin  fringed  ;  tongue  long  and  linear,  with  a  median,  and  three 
lateral  series  of  hooked  multicuspid  teeth;  gill  composed  of 
rigid,  cylindrical  plates.  Often  viviparous.  Inhabiting  fresh- 
water lakes  and  rivers  throughout  the  warmer  parts  of  the  world 
(except  North  America). 

The  Melanians  are  fluviatile  moUusks,  closely  related  through 
Potamides,  with  the  Cerithiidse.  They  possess  the  fringed  mantle- 
margin  characteristic  of  the  letter  family,  and  are  thereby  immiB- 
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diately  separable  from  the  peonliarly  North  American  group 
Strepomatidse,  which  they  much  resemble  in  the  characters  of 
the  shell.  Mainly  of  Indo-Pacific,  African  and  Polynesian  dis- 
tribution, they  number  several  hundred  existing  species,  besides 
a  number  of  fossil  forms  commencing  with  the  Jurassic  period. 

PALunoMUS,  Swainson. 

Etym. — Palus^  a  marsh,  and  domus^  home. 

Syn. — Rivulina,  Lea. 

Distr, — 25  sp.     Ceylon,  India.     P.  conicua,  Gray  (Ixx,  Y4). 

Shell  Paludiniform ;  columella  callous,  scarcely  planulate. 
Operculum  concentric,  with  spiral,  sinistral,  subcentral  nucleus. 

PHiLOPOTAMis,  Layard.  (Heteropoma,  Benson.)  Shell  fre- 
quently globose,  but  spire  exserted ;  columella  callous,  scarcely 
planulate.  Operculum  subspiral;  nucleus  basal,  dextral,  sub- 
marginal.  Distr, — 9  sp.  Ceylon,  Sumatra.  P.  nigricams^  Reeve 
(Ixx,  15). 

TAN  ALIA,  Gray.  (Ganga,  Layard.  Serenia,  Benson.)  Shell 
globose,  neritiform;  columella  wide,  planulate.  Operculum 
lamellated,  nucleus  dextral,  median,  marginal.  Distr, — 7  sp. 
Ceylon.     F,  loricata^  Reeve  (Ixx,  76). 

.  STOMATODON,  Bcusou.  Shell  globose,  columella  wide,  base 
truncate  and  furnished  with  a  prominent  tooth.  Operculum  (?). 
Distr, — P,  Bensoni,  Brot.  (Ixx,  77).     Southern  India. 

Melania,  Lam. 

Etym — Melania,  blackness  (from  melas), 

Distr, — 400  sp.   So.  Europe,  India,  Philippines,  Pacific  Islands. 

Shell  turreted,  apex  acute  ( unless  eroded) ;  whorls  ornamented 
with  striae  or  spines ;  aperture  oval,  pointed  above ;  outer  lip 
sharp,  sinuous.     Operculum  subspiral. 

MELANELLA,  Swainsou.  Shell  ovoid,  with  elevated  spire ; 
aperture  large,  its  base  subproduced  and  rounded.  Operculum 
paucispiral,  nucleus  subspiral.  M,  glans,  von  dem  Busch  (Ixx, 
78).  Java.  Includes  M,  Hollandri,  Fer.,  and  M.  parvula^ 
Schmidt ;  European  speoies. 

ACBOSTOMA,  Brot.  Shell  fusiform,  subbiconic;  aperture 
angulately  produced  at  the  base.  Operculum  (?).  M.  Hugelii^ 
Phil.     Java,  India. 

PAOHYCHiLUS,  Lea.  Shell  turreted  or  subfusiform;  aperture 
ovate,  its  base  subproduced,  peristome  usually  thickened.  Oper- 
culum three- to  four-whorled,  with  subcentral  nucleus.  Mexican, 
Central  American.     M,  laevissima,  Sowb.  (Ixx,  79). 

ATLAOOSTOMA,  Spix.  (Aulacostoma,  Agassiz.)  Whorls  cari- 
nated  or  shouldered  near  the  suture.  South  America,  if. 
scalaris,  Spix  (Ixx,  80). 

BULCOSPi&A,  Troschel.     Shell  ovately  turreted,  sulcate-striate  ; 
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aperture  ovate,  base  subproduced.  Operculum  three-  to  four- 
whorled,  nucleus  subcentral,  rarely  subbasal.  M,  sulcospiray 
Mousson  (Ixx,  81).     East  Indies. 

NiQRiTKLLA,  Brot.  Shell  ovoid-turreted,  smooth,  but  slightly 
granosely  striate.  Operculum  subspiral,  nucleus  submarglnal. 
M.  decollata^  Lam.  (Ixx,  82).     Africa,  Madagascar. 

MELANOiDES,  Olivicr.  Shell  turreted,  usually  large,  elevately 
striate  and  plicate,  plica*  usually  tuberculose.  Operculum  sub- 
trispiral,  nucleus  exoentric,  sinistral.  East  Indies,  Philippines. 
M.  asperata.     M.  variaMlis,     M,  episcopalis,  Lea  (Ixx,  83 ). 

MELANiA,  H.  and  A.  Adams.  (EUipstoma,  Raf.)  Shell  usually 
subulate,  whorls  numerous.  Operculum  paucispiral,  nucleus 
submarginal.  Jf.  hastula  (Ixx,  84 ).  M.  Mindoroensis.  M,  acumi- 
nata.   East  Indies,  Polynesia. 

STBiATELLA,  Brot.  Turrcted,  spirally  more  or  less  striate, 
sometimes  longitudinally  plicate,  aperture  rounded  at  the  base, 
columella  a  little  twisted.  M.  corporosa.  M,  tuberculata  (Ixx, 
85).     Java,  Polynesia. 

PLOTiA  (Bolten),  H.  and  A.  Adams.  Shell  medium  or  small, 
spirally  closely  striate  or  Urate ;  whorls  angulate  and  spiny  above ; 
corneous,  strigate  or  punctate  with  red.  Operculum  subspiral, 
nucleus  submarginal,  basal.  M.  spinulosa,  M,  hellicomj  Hinds 
(Ixx,  86). 

PLOTiOPSis,  Brot.  Shell  like  the  preceding,  but  shortly  tuber- 
culose (not  spinose)  at  the  angle.  Operculum  subspiral,  nucleus 
submarginal.     M.  Balonnensis^  Conr.  (Ixx,  87). 

TIARA  (Bolten),  H.  and  A.  Adams.  (Amarula,  Sowb.  Melas, 
Montf.  Melacantha,  Swainson.  Paramelania,  E.  A.  Smith.) 
Shell  usually  large,  mostly  smooth,  rarely  with  elevated  oingulse, 
whorls  angulated  and  spinose  above.  Operculum  paucispiral, 
nucleus  submarginal.    M.  amarula.     M,  seiosa,  Swains.  (Ixx,  88). 

TiABOPSis,  Brot.  Shell  medium  size,  Urate  or  sulcate ;  whorls 
with  a  single  row  of  nodules  or  short  spines  above ;  margin  of 
the  aperture  sinuous.     M,  Winteri,  Busch  (Ixx,  89). 

TAREBiA,  H.  and  A.  Adams.  Shell  oblong  or  ovately  turreted, 
granosely  decussated;  aperture-margin  sinuous.  Operculum 
paucispiral,  nucleus  submarginal.    M,  Gelebensis,  Quoy  (Ixx,  90). 

SEBMTLA,  H.  and  A.  Adams.  Shell  Tornatelliform,  above  lon- 
gitudinally costate,  below  with  revolving  liree ;  aperture-margin 
sinuous.  Operculum  paucispiral,  nucleus  submarginal.  M.  tor- 
natellay  Lea  (Ixx,  91). 

ONOOMELANiA,  Gredler.  Shell  rimate,  turreted,  strongly 
ribbed,  ribs  pellucid;  aperture  scarcely  effuse  below,  small; 
peristome  continuous  or  connected  by  a  columellar  callus, 
widely  sublabiate,  with  an  exterior  varix.  1  sp.  China.  The 
operculum  is  of  the  normal  form.     The  position  of  this  shell  is 
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somewhat  doubtful ;  it  miiy  belong  to  the  Risaoidee.    M.  HupeU' 
i»8,  Gredler  (bcx,  92). 

Ptychosttlus,  Sandberger. 

Distr. — P.  harpaeformia,  Bunker.     Wealden,  Europe, 

Shell  egg-shaped,  with  scalariform, sharp  spire;  whorls  ribbed 

transversely ;  mouth  small,  acutely  angular  behind,  somewhat 

wider  and  rounded  in  front ;  columella  folded. 

DoRTSSA,  H.  and  A.  Adams. 

Distr, — It  sp.  Eastern  South  America.  D.  brevier,  Troschel 
(Ixxv,  93). 

Shell  turreted,  longitudinally  plicate,  decussated  by  revolving 
sulcations;  aperture  effused  at  the  base,  right  margin  uncinately 
produced.   Operculum  spiral  with  sinistral  subcentral  nucleus  (?). 

Clayigbb,  Haldeman. 

Syn. — Vibex  (Oken),  Gray. 

Distr, — 7  sp.     Africa.     C  aurita,  Lam.  (Ixxi,  94). 

Shell  turreted,  with  revolving  carinse  or  tubercles;  aperture 
subproduced  at  the  base,  subcanaliculate,  outer  margin  sinuous, 
two  to  four  plicae  within.  Operculum  paucispiral ;  nucleus  basal, 
submarginal,  sinistral. 

TiPHOBiA,  E.  A.  Smith. 

Distr, — Lake  Tanganyika,  Africa.    F.  Horei,  Smith  (Ixxi,  95). 

Shell  subturbinate,  spire  depressed ;  whorls  flattened  above, 
angulated  and  spinose ;  axis  and  aperture  prolonged  into  a 
channeled  beak. 

Similar  in  form  to  the  American  genus  lo.  The  operculum  is 
unknown.  It.  has  been  referred  temporarily  to  the  family  Mela- 
niidse,  but  is  quite  as  closely  allied,  I  think,  to  the  fresh-water 
division  of  the  Oerithiidse,  and  especially  to  the  Siamese  genus 
Brotia. 

HivMisiNus,  Swainson. 

Syn, — Basistoma,  Lea.     Tania,  Gray. 

Distr, — 36  sp.  So.  and  Central  America,  W.  Indies,  Seychelles, 
Australia.     H,  lineolatun^  Wood  (Ixxi,  96). 

Aperture  canalionlated  at  the  base,  columella  not  callous. 
Operculum  paucispiral;  nucleus  basal,  sinistral,  marginal  or 
submarginal. 

VEEENA,  H.  and  A.  Adams.  Shell  turbinated^  shouldered  and 
coronated,  spirally  striate;  aperture  snbtruncated  anteriorly, 
forming  a  short,  wide  canal.  South  America.  H,  crenocarina, 
Moric.  (Ixxi,  91). 

Melanopsis,  Ferussac. 

Syn, — Bulliopsis,  Conrad.  Coptostylus  and  Campylostylus, 
Sandb. 
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Diatr. — 41  sp.  Mediterranean  region  of  Europe,  Asia  and 
Africa^  New  Caledonia,  New  Zealand.  Fossil,  25  sp.  Eocene — ; 
Europe,  United  States,     M.  preerosa,  Linn.  (Ixxi,  99). 

Aperture  excised-canaliculate  at  the  base,  a  thick,  tubercular 
parietal  callus  above.  Operculum  subspiral  or  paucispiral, 
nucleus  sinistral,  marginal  or  submarginal. 

CANTHiDOMUS,  Swainson.  Spire  generally  short ;  whorls  cor- 
onated or  longitudinally  ribbed,  last  whorl  anteriorly  obtuse. 
M.  costata^  Fer.  (Ixxi,  98). 

LTRCEA,  H.  and  A.  Adams.  Shell  oval-fusiform,  whorls 
grooved;  inner  lip  with  a  large  posterior  callus ;  columella  sub- 
truncate  in  front;  aperture  posteriorly  canaliculated.  M. 
Dufourii,  Qraells. 

MBLANOPTTOHA,  Neumayr,  1880.  Columella  plicate.  Tertiary ; 
Austria.     M.  Bittneri^  Neumayr  (Ixxi,  100). 

Smendovia,  Tournouer,  1882. 

Distr, — S,  Thomasij  Tourn.     Tertiary ;  Algiers. 

Shell  large,  fragile,  fusiform ;  spire  acute ;  last  whorl  gibbous, 
longitudinally  plicate  ;  columella  callous  (callus  tumid,  not  pro- 
duced behind),  almost  straight,  anteriorly  somewhat  produced 
into  a  recurved  canal,  which  is  scarcely  margined. 

Stomatopsis,  Stache. 

Distr, — 8.  crassicostata,  Stache.     Cosinaschichten,  Dalmatia. 

Shell  thick,  long  ovate,  spire  sharp,  scalariform,  with  sharp, 
fold-like  transverse  ribs,  affecting  the  sutural  line ;  mouth  rounded 
or  oval,  somewhat  angular,  with  thickened  lip. 

Faunus,  Montfort. 

Syn. — Pirena,  Lam.     Faunopsis,  Gill  (young  shell). 

Distr, — 4  sp.  Ceylon,'  Philippines,  Western  Polynesia.  F. 
atra^  Linn.  (Ixxi,  1). 

Shell  subulate,  smooth  ;  aperture  profoundly  excised-emargi- 
nate  at  the  base,  sinuate  above ;  columellar  lip  callous.  Oper- 
culum (?). 

The  species  of  this  genus,  which  differs  from  Melanopsis  in 
the  length  of  the  spire,  and  in  the  sinuated,  broadly-expanded 
outer  lip,  inhabit  the  beds  of  tropical  rivers  and  rivulets,  where 
they  may  be  seen  crawling  on  the  soft  mud  at  the  bottom,  feeding, 
apparently,  on  decayed  vegetable  matter. 

Melanatria,  Bowd. 

Distr. — 5  sp.     Madagascar.     M,Jlu7ninea,  Gmel.  (Ixxi,  2). 

Shell  turreted,  smooth  or  costate,  sometimes  spinose;  aperture 
more  or  less  sinuous  at  the  base  and  above.  Operculum  spiral ; 
nucleus  sinistral,  subcentral. 

PlR£KOFSi6,6rot.    Solid,  turreted, longitudinally  ribbed,  spirally 
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striate,  not  spinose;  aperture  sinuate  above  and  below,  outer 
margin  widely  arcuately  protracted.  Operculum  acutely  ovate, 
subspiral,  nucleus  basal,  submarginal.     M.  costata,  Quoy. 

Family  STREPOMATIDJS. 

Shell  turreted,  or  ovate,  smooth  or  variously  sculptured, 
covered  with  an  olivaceous  epidermis;  aperture  angulated  or 
channeled  in  front.    Operculum  subspiral. 

Animal  with  plain  (not  fringed)  mantle-margin.  Oviparous. 
Dentition  (xl,  21). 

Except  two  or  three  West  Indian  species,  the  distribution  of 
the  family,  numbering  about  500  species,  is  confined  to  the  United 
States,  and  principally  to  the  upper  waters  of  the  streams  taking 
their  rise  in  the  mountains  of  the  middle  southern  region. 

The  oriental  Melaniidse  have  fringed  mantle-margins,  and  the 
shells  have  generally  a  broadly  rounded  aperture,  not  produced 
at  the  base. 

lo,  Lea. 

Syn. — Melafusus,  Swains. 

Distr, — 5  sp.  Middle  and  East  Tennessee,  W.  Virginia.  J. 
spinosa^  Lea  (Ixxi,  3,  4). 

Shell  fu8iform,usually  nodulous,  with  elevated  spire;  aperture 
produced  anteriorly  into  a  narrow,  twisted  canal;  columella 
smooth,  concave. 

Angitrema,  Haldeman. 

Syn, — Potadoma  (part)  Swains.  Glotella,  Gray.  Juga  (sp.), 
Chenu.     Meseschiza,  Lea. 

Distr — 12  sp.  Indiana,  Tennessee,  Northern  Alabama.  A. 
Duttoniana,  Lea  (Ixxi,  5). 

Shell  spinous  ;  aperture  subrhomboidal,  with  an  anterior  short 
canal ;  columella  with  a  callous  deposit  anteriorly  and  posteriorly. 
Meseschiza  is  founded  upon  young  specimens  of  A.  armigera^ 
Say,  in  which  the  growth  of  the  outer  lip  has  been  interfered 
with  at  its  periphery,  causing  a  seam  and  slight  sinus ;  it  is 
undoubtedly  monstrous. 

LiTHASiA,  Haldeman.  (Megara  [sp.],  H.  and  A.  Adams.)  Shell 
ovately  fusiform  or  oval,  small,  smooth ;  aperture  not  so  dis- 
tinctly channeled  in  front  as  in  the  typical  Angitremse ;  columella 
with  anterior  and  posterior  callous  deposit.  14  sp.  Ohio  River, 
Indiana,  Kentucky,  Tennessee,  Alabama.  A,  dilatata^  Lea 
(Ixxi,  6). 

STREPHOBASis,  Lea.  (Megara  [sp.],H.  and  A.  Adams.)  Shell 
like  Lithasia,  with  retrorse  canal.  9  sp.  Tennessee,  Alabama. 
A,  curta,  Hald.  (Ixxi,  1). 

PLEUROCBRA,  Rafinesquc.  (Ceriphasia,Swainson.  Telescopella, 
G-ray.   Trypanostoma,  Lea.    Megaraand  Elimia  [sp.],  H.  and  A. 
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Adams.  Strepoma,  Raf.)  Shell  generally  lengthened  conical, 
with  elevated  spire ;  aperture  moderate,  produced  into  a  short 
spout  or  canal  in  front;  columella  not  callously  thickened. 
Distr. — 84  sp.  Ohio,  Tennessee  and  Alabama  Rivers  and  their 
tributaries.     P.  canaliculata,  Say  (Ixxi,  8). 

G0N109ASIS,  Lea. 

Syn, — Melasma,  Juga,  Megara  ( sp.),  Elimia,  H.  and  A.  Adams. 

Bistr. — 274  sp.  United  States,  east  of  the  Mississippi  River, 
California  and  Oregon.  6?^.  mpr^fisa.  Lea  (Ixxi,  9).  OtBoykin- 
mna.  Lea  (Ixxi,  10).  O*  Virginica,  Say(lxxi,  11).  The  genus 
does  not  occur  recent  in  the  elevated  region  west  of  the 
Mississippi.     Fossil,  Laramie  beds — ;  Western  XJ.  S. 

Shell  heavy,  ovate  or  elongated ;  apertuie  somewhat  angulated 
in  front,  but  neither  notched  or  canaliculate. 

BURTCiELON,  Lea.  Shell  obovate,  heavy,  nodosely  angled; 
aperture  large,  ear-shaped  ;  columella  oval,  subtruncate.  10  sp. 
E.  Tennessee,  N.  Alabama.     G,  Anthonyi,  Budd  (Ixxi,  12). 

Ptrgulifera,  Meek. 

Bistr. — Cretaceous ;  Wyoming  T.,  U.  S.  P.  humerosa,  Meek 
(Ixxi,  13). 

Spire  produced ;  whorls  shouldered  and  nodular ;  aperture 
subovate,  faintly  sinuous,  a  little  produced,  but  not  notched  or 
distinctly  angular  below ;  columellar  lip  a  little  callous  below, 
thickened  throughout.  Very  closely  allied  to  the  Melanian 
genus  Tiara,  Bolten.  Dr.  C.  A.  White  considers  Paramelania, 
E.  A.  Smith  (=  Tiara), synonymous;  it  includes  three  species 
living  in  the  African  lake  Tanganyika. 

Oassiopella,  White,  1818. 

Bistr. — C.  turricula,  White.  Fossil,  Laramie  beds;  Western 
U.  S. 

Shell  turriculate,  the  whorls  angulated  in  the  middle.  Differs 
from  Goniobasis  in  being  umbilicated. 

Soh]zo6toma,  Lea. 

Syn. — Schizocheilus,  Lea.  Gyrotoma,  Shuttleworth.  Mela- 
toma,  Anthony.     Apella,  Mighels. 

Bistr, — 26  sp.  Coosa  River,  Alabama.  8.  babylonicum,  Lea 
(Ixxi,  14-16). 

.  Shell  conical  or  fusiform ;  aperture  large,  ovate,  obtusely 
angled  below ;  outer  lip  with  a  posterior,  sutural  sinus  or.lissure ; 
columella  smooth,  incurved. 

Anctjlosa,  Say. 

Syn. — Anculotus,  Say.  Ancylotus,  Herm.  Leptoxis  (Raf?), 
Hald. 
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Distr, — 26  sp.  Ohio  River  and  southwards  to  Alabama ; 
Southern  Atlantic  States.     A,  tasniata,  Conr.  (Ixxi,  17). 

Shell  oval,  heavy,  with  very  short  spire ;  aperture  entire  and 
rounded  in  front ;  columella  callously  thickened  above. 

MUDALiA,  Hald.  (Nitocris,  H.  and  A.  Ad.)  Shell  thinner, 
inflated.  Potomac  and  Susquehanna,  Kanawha,  and  Upper  Ohio 
rivers.  The  distribution  is  thus  more  northern  than  that  of  the 
type  group.     A,  dissimilis,  Say  (Ixxi,  19). 

Family  RISSOELLID^. 

Shell  small,  thin,  transparent,  spire  elevated,  aperture  entire, 
rounded  or  slightly  sinuous  anteriorly.  Operculum  corneous, 
concentric. 

Animal  with  bilobate  rostrum,  eyes  sessile  on  the  head  back 
of  the  tentacles. 

These  curious  little  animals  are  found  adhering  to  floating  sea- 
weeds, in  pools  between  tide-marks ;  their  eyes  are  situated  so  far 
behind  the  tentacles  that  the  transparency  of  the  shell  seems  to 
be  essential  to  the  vision  of  the  animal.  The  bilobate  mouth 
and  absence  of  retractile  proboscis  indicate  them  to  be  vegetable 
feeders.     In  some  respects  closely  allied  to  Litiopa. 

RissoELLA,  Gray. 

Syn, — Jeffreysia,  Alder. 

Distr, — 6  sp.  Britain.  On  sea-weed,  near  low-water.  (Aij)ER.) 
There  are  eight  other  species  in  the  Japanese  seas.  R.  diaphana, 
Forbes  and  Hanley  (Ixxi,  20,  21). 

Shell  minute,  translucent.  Operculum  semilunar,  imbricated, 
with  a  projection  from  the  straight,  inner  side.  Head  elongated, 
deeply  cleft,  and  produced  into  two  tentacular  processes ;  mouth 
armed  with  denticulated  jaws,  and  a  spinous  tongue ;  tentacles 
linear,  eyes  far  behind,  prominent,  only  visible  through  the  shell ; 
foot  bilobed  in  front. 

Faibbankia,  Blanford,  1868. 

Distr, — F.  Bombay  ana,  Blf.     Estuary ;  Bombay  Harbor. 

Shell  imperforate,  turreted,  with  a  brown  epidermis ;  aperture 
suboval,  rounded  in  front ;  peristome  slightly  dilated,  external 
margin  acute,  but  exteriorly  with  variciform  thickening.  Oper- 
culum corneous,  subannular  with  an  interior  long,  transverse 
rib. 

Animal  with  long  filiform  tentacles,  and  eyes  sessile  at  their 
bases;  proboscis  elongated;  foot  wide  and  sinuated  in  front, 
rounded  behind. 

Combines  the  epidermis,  and  to  a  great  extent  the  animal 
of  Hydrobia  with  the  peristome  of  Rissoa;  the  operculum 
approaches  that  of  Rissoella.    It  differs  from  Barleeia  in  its 
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epidermis,  exteriorly  thickened  lip,  homy  opereulum,  and  want 
of  long  pointed  apophysis. 

Iravadia,  Blanford,  1861. 

Distr, — S.  ornata,  Blf.     Brackish  water,  India. 

The  shell  has  the  general  form  of  a  Rissoa,  but  the  apex  is 
often  obtuse,  the  whorls  are  spirally  ribbed,  covered  with  an 
epidermis ;  aperture  ovate,  with  continuous  margins,  anteriorly 
slightly  effuse ;  outer  lip  with  an  external  varix.  Operculum  and 
animal  unknown. 

Hyala,  n.  and  A.  Adams. 

Distr, — European,     ff,  vitrea^  Forbes  and  Hanley  (Ixxi,  22). 

Shell  thin,  hyaline,  elevated  conic ;  aperture  oval,  slightly 
emarginated  anteriorly ;  outer  lip  thin,  simple.  Operculum 
thin,  corneous,  simple,  subspiral.  The  tentacles  of  the  animal 
have  bristle-like  summits. 

Tatba,  Woods. 

Distr, — Tasmania.     T,  Huonensis,  Woods  (Ixxii,  30). 

Shell  elongate-pyramidal.  Operculum  calcareous,  with  a  ver- 
tical, submarginal  claw.  Animal  with  truncate  foot,  and  long 
tentacles. 

The  operculum,  has  the  form  of  that  of  Rissoella,  but  differs 
in  being  calcareous. 

Family  RISSOID^. 

Shell  small,  spiral,  turreted  or  depressed,  often  more  or  less 
umbilicated ;  aperture  more  or  less  rounded,  never  truly  chan- 
neled in  front ;  peritreme  continuous. 

Tentacles  elongated,  with  the  eyes  at  their  outer  bases.  Verge 
(male  organ)  exserted,  situated  on  the  back  at  a  considerable 
distance  behind  the  right  tentacle.  Gills  both  pallial ;  the  right 
or  principal  one  usually  rather  short  and  broad,  and  composed 
of  few  laminae,  which  are  much  broader  than  high.  Foot  oblong, 
punctate  before,  rounded  or  pointed  behind.  Operculigerous 
lobe  well  developed.  Operculum  homy  or  partly  shelly,  spiral 
or  concentric.  Lingual  teeth,' 3*1 '3;  living  in  fresh,  brackish  or 
sea-water,  sometimes  amphibiouii.    Distribution  mundane. 

Stoliczka  indicates  two  principal  groups  in  this  family :  the 
first  including  the  marine  genera,  with  thick,  solid  shells,  and, 
as  a  rule,  with  the  labrum  externally  thickened ;  the  other  the 
brackish  and  fresh-water  or  amphibious  genera,  the  shells  of 
which  are  usually  thin,  smooth,  with  an  olivaceous  epidermis, 
the  labrum  not  externally  thickened.  The  animals  of  all  the 
Bissoidse  are  very  similarly  formed,  but  those  living  in  fresh  or 
brackish  waters  have  generally  no  appendages  on  the  posterior 
portion  of  the  foot,  and  the  operculigerous  lobes  are  less  devel- 
oped than  in  the  marine  forms. .  Theeyefpeduncles  are  generally 


260  BISSOIDiE. 

united  with  the  tentacles,  bat  it  seems  that  their  length  increases, 
the  more  the  animal  is  accustomed  to  an  amphibious  life.  Thus 
some  of  the  species  have  the  eyes  placed  near  the  basis  of  the 
tentacles,  others  in  the  middle,  and  still  others  at  the  tips  of  the 
same.  The  differences  are  very  gradual,  which  makes  it  impos- 
sible to  regard  them  as  of  any  important  generic  value.  The 
length  of  the  rostrum  also  appears  to  increase  in  some  forms, 
corresponding  with  their  more  amphibious  habits  ;  and  also, 
while  the  foot  itself  often  lengthens,  its  disk  at  the  same  time 
becomes  smaller. 

Subfamily  BYTHININJE. 

Shell  small,  conical ;  peritreme  simple  or  thickened.  Oper- 
culum calcareous,  concentric.     Fresh  water, 

Bythinia,  Gray. 

Syn. — Elona,  Moquin-Tandon.     Grayana,  Betta. 

Distr, — 50  sp.  Europe,  Southern  Asia,  Australia,  etc.  Fossil. 
Wealden  and  Tertiary.     B.  Leachii^  Shepp.  (Ixxii,  29). 

Shell  oval,  turbinated,  thin,  invested  with  a  thin  epidermis; 
peritreme  continuous. 

The  female  is  oviparous  and  deposits  her  eggs  in  a  band, 
attached  to  stones  or  the  stems  of  aquatic  plants ;  with  her  mouth 
she  clears  the  surface  upon  which  she  intends  to  deposit  the  ova. 
The  young  are  hatched  in  three  or  four  weeks,  attaining  full 
growth  in  the  second  year. 

TYLOPOMA,  Brusina,  1882.  Shell  form  of  Tulotoma  (Palu- 
dinidse),  but  smaller.   Operculum  calcareous.    J9.  aueZZa/ia, Neum. 

GxiBBiA,  Tryon.  Shell  turbinately  globose,  whorls  well  rounded ; 
peritreme  continuous ;  axis  perforate.  Operculum,  nucleus  sub- 
spiral,  afterwards  concentric,  calcareous.  Distr. — B,  australis, 
Tryon  (Ixxi,  23).  Fresh  water,  Australia.  It  is  possibly  synon- 
ymous with  Bythinia,  from  which  it  only  differs  slightly  in  its 
operculum. 

Stenothyra,  Benson. 

Syn. — Nematura,  Benson. 

Distr, — Fresh  water,  India,  East  Indies.  Fossil.  Eocene ; 
Paris  basin.     S.  deltas,  Benson  (Ixxii,  31). 

Shell  ovate,  smooth, imperforate ;  aperture  rounded, contracted. 
Operculum  testaceous,  annular,  ovate,  thick,  nucleus  subcentral, 
margin  grooved. 

The  species  are  found  either  attached  to  the  under  surface  of 
floating  leaves,  or  crawling  out  of  the  water  on  the  muddy 
margins  of  ponds,  leaving,  as  they  progress,  slender  tracks 
behind  them. 

NEMATUBBLLA,  Saudbcrger.  Like  Stenothyra,  but  with  longer 
spire;  lip  flexuous,  forming  a  slight  sinus  above.  Operculum 
unknown.     Pliocene ;  Europe.     4  sp. 
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EUOHiLus,  Sandberger.  Shell  small,  elongate-conoidal,  smooth, 
rimate ;  outer  lip  expanded.  Operculum  concentric,  calcareous. 
Tertiary ;  Europe.    9  sp.    E.  Deschiensianum^  Sandb.  (Ixxiii,  4). 

Subfamily  SKENEINJE. 

Shell  depressed,  nearly  discoidal.  Operculum  multispiral, 
corneous.     Marine. 

Skenea,  Fleming. 

Etym, — Named  after  Dr.  Skene,  of  Aberdeen,  a  contemporary 
of  LinnsBus. 

Syn. — Delphinoidea,  Brown. 

Distr. — Northern  seas,  Norway,  and  Britain.  8.  cornuella, 
Straits  of  Korea  (Adams).     S,  planorbis^  Fabr.  (Ixxii,  32, 33). 

Shell  minute  orbicular,  depressed,  few-whorled;  peristome 
continuous,  entire,  round.  Operculum  multispiral.  Animal  like 
Biissoa,  foot  rounded  behind.  Found  under  stones  at  low-water, 
and  amongst  the  roots  of  Corallina  officinalis. 

Subfamily  RISSOININJS, 

Shell  ovate  or  turreted;  with  a  thick,  corneous,  or  calcareous 
paucispiral  operculum  provided  with  an  internal  process  (articu- 
lated).    Size  small.    Marine. 

The  genera  are  well  characterized,  not  only  by  the  form  of  the 
operculum,  but  especially  by  the  form  of  their  aperture,  which 
is  anteriorly  effuse  or  truncate ;  the  outer  lip  being  peculiarly 
produced  either  anteriorly  or  near  the  middle. 

RissoiNA,  d*Orbigny. 

Distr, — About  100  sp.  World-wide.  R.  Cateshyana^  d'Orb. 
(Ixxi,  24,  25). 

Shell  turreted,  whorls  numerous,  ribbed  or  cancellated  ;  aper- 
ture semilunar,  lip  slightly  thickened  within,  somewhat  expanded, 
faintly  channeled  anteriorly.  Operculum  corneous,  thick,  semi- 
lunar, paucispiral,  with  an  interior  process. 

issELiELLA,  Nevill.  (Isselia,  Semper,  preoccupied.)  The  em- 
bryonal shell  is  sinistral,  and  von  Martens  thinks  that  it  should 
therefore  be  removed  to  the  neighborhood  of  Cerithiopsis.  The 
shells  do  not  otherwise  differ  essentially  from  Rissoa,  and  I 
agree  with  Dr.  Weinkauff  that,  while  the  animal  and  operculum 
remain  unknown,  it  is  better  to  allow  the  species  to  remain  in 
Rissoina.  R,  mirabilis,  Dunker,  is  the  type,  and  there  are  sev- 
eral other  Polynesian  species. 

ZEBiNA,  H.  and  A.  Adams.  Shell  white,  solid,  opaque,  polished, 
smooth  or  partly  striate ;  outer  lip  rather  thick,  with  one  or  more 
internal  anterior  tubercles.     R.  tridentata  (Ixxi,  26). 

ZEBiNBLLA,  Mi>rch.  Shell  costellate,  spirally  striate.  R,  elegan^ 
tissima^  d'Orb.  (Ixxi,  27). 
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PHOSiNELLA,  Morch.  Shell  reticulated,  aperture  profoundly 
sinuated.  Operculum  with  styiiform  apophysis,  denticulate 
posteriorly.     B.  Sagraianay  d'Orb,  (Ixxii,  37). 

SGHWARTZiELLA,  NevlU.  Aperture  without  basal  emargination. 
jB.  coronata  (Ixxii,  34). 

EATONIELLA,  Dall.  (Eatonia,  E.  A.,  Smith.)  Shell  rissoid, 
smooth ;  aperture  subcircular,  peristome  simple,  continuous, 
the  labral  margin  not  thickened.  Operculum  paucispiral, 
nucleus  near  the  base,  with  an  interior  rib  or  ossicle.  Differs 
from  Rissoina  in  the  absence  of  the  basal,  faint  channel  of  the 
aperture  and  thin  lip.  Distr. — 3  sp.  Kerguelen's  Island.  E. 
Kerguelenensis,  Smith  (Ixxii,  35,  36). 

MiCROSTELMA,  A.  Ad.,  1863.  Shell  turreted-ovate,  rimate; 
spire  conic ;  whorls  longitudinally  plicate ;  aperture  oblong, 
produced  anteriorly,  subcanaliculate ;  inner  lip  thickened,  outer 
lip  simple.     Distr, — B.  dsedala,  A.  Ad.     Japan. 

Bableeia,  Clark. 

Utym. — Named  in  honor  of  G.  Barlee. 

Distr. — Europe,  W.  America,  etc,     B.  rubra,  Ads,  (Ixxii,  38). 

Shell  conically  turbinated ;  whorls  rounded,  smooth  or  slightly 
striated ;  aperture  oval,  entire,  rounded  in  front ;  margin  sharp. 
Operculum  calcareous,  subangular,  with  an  internal  rib-like 
process. 

Operculigerous  lobe  simple;  foot  slightly  emarginate  poste- 
riorly. The  tentacles  in  this  genus  are  short,  broad,  rounded 
at  the  tips  and  not  setaceous  ;  the  eyes  are  large,  on  inflations 
at  the  outer  bases  of  the  tentacles ;  the  rostrum  is  simple  and 
not  cloven ;  the  foot  is  emarginate  behind,  and  the  operculum 
lobe  is  simple.  The  operculum  is  subannular  as  in  Bissoella, 
and  is  furnished  with  a  similar  internal  appendage;  Bissoina 
has  a  similar  appendage,  but  the  operculum  in  that  genus  is 
paucispiral, 

Bacula,  H.  and  Adams,  1863. 

Distr. — B.  striolata^  H.  and  A.  Adams.     China  Sea. 

Shell  resembling  Eulima,but  without  enamel;  whorls  spirally 
striated,  inner  lip  thickened,  as  in  the  next  genus,  outer  lip 
without  a  varix,  produced  either  in  the  middle  or  somewhat 
anteriorly.  The  classification  of  Bacula  in  this  place  is  only 
provisional. 

Keilostoma,  Desh.,  1848. 

Syn, — Paryphostoma,  Bayan.,  18Y3. 

Distr. — 7  Cret.  and  6  Eocene  sp.  Europe,  India.  K.  eximia, 
Desh.  (Ixxii,  39). 

Elongate,  turrieulated,  frequently  nearly  smooth,  aperture 
ovate,  oblique,  entire,  narrow,  subcanaliculate  behind,  truncate, 
subeffiise  anteriorly,  smooth  within ;  both  lips  thickened,  the 
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outer  one  laterally  produced,  the  inner  wide,  callous ;  columella 
solid. 

Subfamily  RISSOINM. 

Shell  ovate  or  elongated.  Operculum  paucispiral,  not  provided 
with  a  process.  Foot  of  animal  without  lateral  processes.  Size 
small.     Marine. 

RissoA,  Fr^menville. 

Named  after  the  French  zoologist,  Bisso. 

Syn. — Rissostomia,  Sars. 

Distr. — About  75  sp.  Universally  distributed,  but  most 
abundant  in  the  north  temperate  zone.  B,  costulata,  Risso 
(Ixxi,  28). 

Shell  minute,  white  or  horny ;  conical,  pointed,  many-whorled ; 
smooth,  ribbed,  or  cancellated;  aperture  rounded;  peristome 
entire,  continuous ;  outer  lip  slightly  expanded  and  thickened  ; 
operculum  subspiral. 

The  animal  has  long,  slender  tentacles,  with  eyes  on  small 
prominences  near  their  outer  bases ;  the  foot  is  pointed  behind  ; 
the  operculigerous  lobe  has  a  wing-like  process  and  a  filament 
(cirrus)  on  each  side*  Lingual  teeth  single,  subquadrate,  hooked, 
dentated  ;  unciniS;  1  dentated,  2,  3,  claw-shaped.  They  range 
from  high-water  to  100  fathoms,  l3ut  abound  most  in  shallow 
water,  near  shore,  on  beds  of  fucus  and  zostera. 

Rissoa  is  active  and  bold,  floats  like  its  congeners,  and  spins 
a  byssal  thread  instantaneously  on  being  detached  from  a 
crawling  position.  The  incessant  play  of  the  cilia  that  fringe 
the  tentacles  is  very  striking  ;  it  appears  to  be  caused  by  the 
action  of  a  double  row  of  muscles  in  each  tentacle,  arranged  in 
the  form  of  a  siphon,  which  is  perceptible  through  the  trans- 
parency of  the  integument.  The  pallial  filaments  probably  serve 
the  purpose  of  supplementary  tentacles  to  warn  the  animal  of 
impending  danger. 

MANZONTA,  Brusiua.  Peristome  duplicate.  There  are  8  Euro- 
pean species. 

ANABATHEON,  Fraucnfcld.  Shell  very  small,  thick,  oblong, 
angulate,  scalariform,  imperforate,  smooth;  aperture  rounded, 
peritreme  continuous.  Operculum  corneous.  Australia.  B, 
contabulata ^Yrsiuenf.  (Ixxii,  40). 

PLAGIOSTYLA,  Fischer.  Shell  transparent,  apex  papillary,  last 
whorl  descending,  aperture  semilunar,  pillar-lip  oblique,  recti- 
linear.   Europe. 

zippoRA,  Leach.  (Acme,  H.  and  A.  Adams.)  Shell  subcylin- 
drical,  smooth  or  longitudinally  ribbed ;  margin  of  aperture 
reflected.     B,  Moutonii^  Dupuy  (Ixxii,  41). 

PTEEOSTOMA,  Dcshaycs,  1864.  Shell  elongated,  turriculated ; 
peristome,  continuous,  circular,  yery  dilated  and  margined ;  colu- 
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mella  very  broad,  expanded,  and  continuous  with  the  peristome. 
P. ^M6a, Desh.  (Ixxii,  42).    Eocene;  Grignon,  Paris. 

SETiA,  n.  and  A.  Adams.  Shell  thin,  oval-oblong  or  subconic ; 
whorls  few,  ventricose,  spotted  ;  spire  short,  apex  obtuse ;  aper- 
ture suborbicular.  Animal  with  pilose  tentacles.  B.  pulcher- 
rima,  Jeffreys  (Ixxii,  43). 

CERATiA,  H.  and  A.  Adams.  Shell  subcylindrical,  spirally 
striated,  white,  thin,  subpellucid ;  whorls  rounded,  summit  of 
spire  obtuse ;  aperture  suboval ;  peristome  continuous,  the  outer 
lip  thin  and  sharp.  Animal  with  flattened,  mostly  short  and 
claviform  tentacles  ;  foot  bifurcate  behind.  B,  proxima^  Alder 
(Ixxii,  44). 

ciNQULA,  Fleming.  Shell  thin,  elongated,  smooth  or  spirally 
striate,  spotted  or  banded ;  aperture  pyriformor  oval ;  outer  lip 
sharp,  with  an  external  varix.     B,  cingilluSj  Montf.  (Ixxii,  45). 

ONOBA,  H.  and  A.  Adams.  Shell  elongated ;  whorls  numerous, 
rounded,  spirally  striate ;  aperture  oval;  peristome  continuous, 
thick,  simple  or  slightly  reflected.    B,  striata,  Mont.  (Ixxii,  46). 

ALVANiA,  Risso.  Shell  oval,  turbiniform  ;  spire  short,  apex 
sharp;  whorls  rounded,  usually  cancellated;  aperture  subcir- 
cular,  crenulated  within;  outer  lip  with  a  marginal  exterior 
varix.     B.  ahyssicola^  Forbes  (Ixxii,  47). 

SABANiGA  (Leach),  Frauenfeld.  Shell  thick,  stout,  smooth. 
Australia,  Europe.     B.  Jlammea,  Frauenf.  (Ixxii,  48). 

CORENA,  A.  Ad.  Shell  elately  turbinate,  rimate,  apex  obtuse ; 
aperture  circular,  with  continuons  peritreme;  inner  lip  with  a 
thin  callous  expansion,  and  acute  posterior  tubercle;  outer  lip 
with  duplicated  margin,  well-reflected.  Distr. — 1  sp.  (Julf  of 
Suez. 

HEMiSTOMiA,  Orossc.  Shell  subimperforated,  elongated,  thin  ; 
spire  long,  summit  obtuse,  suture  well-marked ;  aperture  ob- 
liquely semilunar;  peristome  simple,  continuous,  almost  de- 
tached ;  columellar  margin  very  oblique,  thickened ;  basal 
margin  widely  rounded.  Operculum  unknown.  New  Cale- 
donia.    B.  Caledonica,  Crosse  (Ixxii,  49). 

AMPHiTHALAMUS,  Carpenter,  1865.  Shell  rissoid,  with  a  large 
nucleus  ;  inner  lip  produced,  outer  lip  joining  it  subposteriorly, 
suddenly  contracted  in  the  adult.  Several  minute  species. 
California,  Japan.     B,  inclusa,  Carp. 

FENELLA,  A.  Ad.,  1860.  Has  the  pupoid  form  of  Rissoa,  with 
longitudinal  and  transverse  ribs ;  the  outer  lip  without  a  varix. 
May  perhaps  belong  to  P^^ramidellidae,  with  which  the  animal 
nearly  corresponds.     B,  pupoides^  A.  Ad.    Japan. 

DiASTOMA,  Desh.,  1848.  Shell  turreted,  whorls  with  numerous 
transverse  ribs,  and  with  a  few  intermediate  varices.  Inner 
margin  of  the  aperture  partially  detached  from  the  previous 
whorl;   the  aperture  itself  is  strongly  contracted  posteriorly. 
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As  yet  only  known  fossil  in  tertiary  deposits.     B.  variculosa^ 
Desh.  (Ixxii,  50). 

Nevillia,  H.  Adams. 

Dedicated  to  Mr. Geoffrey  Nevill,an  Anglo-Indian  conehologist. 

Distr, — 2  sp.  Mauritius,  Isle  of  Bourbon.  N.picta,  H.  Adams 
(Ixxi,  52j. 

Shell  imperforate,  acutely  ovate;  whorls  convex,  spirally 
Urate,  longitudinally  striate ;  aperture  oval ;  columella  callous, 
toothed ;  lip  acute,  smooth  within,  varicose  outside. 

This  genus  has  much  the  appearance  of  a  minute  species  of 
Craspedotus,  but  there  is  no  indication  of  nacre  within  the  aper- 
ture, and  the  tooth  on  the  columella  is  more  like  that  of  Bissoa 
monodonta  ;  in  form  and  sculpture  Nevillia  approaches  Alvania. 

PuTiLLA,  A.  Ad.,  1861. 

Distr. — P,  lucida,  A.  Ad.  (Ixxii,  51).     Japan. 

Shell  turbinately  conoidal,  solid,  smooth,  rimate;  aperture 
suborbicular ;  lip  thickened,  subeffuse  in  front,  scarcely  ex- 
panded.    Family  relationship  obscure. 

Subfamily  HYDROBIIN^. 

Shell  very  small,  or  of  moderate  size,  never  exceeding  two- 
fifths  of  an  inch  in  length,  globose,  ovate,  or  elongated,  generally 
umbilicated  or  rimate,  and  covered  with  a  periostraca  for  the 
most  part  of  an  olive-color ;  whorls  moderately  numerous  (4—8), 
smooth,  or,  rarely,  ribbed  or  carinated,  never  cancellated ;  aper- 
ture more  or  less  ovate  or  rounded,  rarely  subacute  or  effuse 
anteriorly ;  peritreme  continuous ;  outer  lip  usually  simple  and 
acute.  Operculum  paucispiral,  corneous.  Tentacles,  verge  and 
gills  as  in  the  diagnosis  of  the  family  (p.  259).  Foot  without 
lateral  sinuses,  truncate  "and  auricled  in  front,  and  generally 
rounded  behind ;  operculigerous  lobe  destitute  of  cirri.  Station, 
in  fresh  and  brackish  water. 

Like  all  of  the  Rissoidse  these  little  animals  are  strictly  her- 
bivorous. Moquin-Tandon  remarks  that  they  have,  connected 
with  the  stomach,  a  cartilaginous  stylet  like  that  occurring  in 
certain  bivalves.  Something  like  this  stylet  Stimpson  has 
observed  also  in  our  American  Melanians. 

LiTTORiNBLLA,  Brauu. 

Syn. — Paludinella,  Lov^n  (not  Pfeiffer).  Littorinidea,  Byd. 
and  Soul. 

Distr, — World-wide,  brackish  or  sea-water,  in  sheltered  posi- 
tions.    L,  minuta,  Totten  (Ixxii,  53). 

Shell  ovate  or  elongated,  thin,  smooth,  perforate;    whorls 
ventricose ;  apex  obtuse ;  aperture  rather  broadly  oval ;  inner 
lip  not  thickened.     Operculum  corneous. 
18 
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In  L.  minuta  the  rostrum  is  rather  long,  the  tentacles  very 
slightly  tapering,  blunt  at  the  end,  foot  rounded  behind. 

Hydrobia,  Hartmann. 

Syn. — Paludinella,  Lov^n.     Peringia,  Paladilhe. 

Distr, — World-wide,  brackish  water.  H,  ulvse,  Pennant 
(Ixxii,  54). 

Shell  ovate  or  elongated,  smooth,  subperforate ;  spire  conic  ; 
whorls  flat;  apex  acute;  aperture  ovate;  inner  lip  not  thickened. 
Operculum  corneous. 

Rostrum  rather  long,  tentacles  somewhat  tapering,  but  blunt 
at  the  extremity.     Foot  somewhat  pointed  behind. 

Emmerigxa,  Brusina. 

Distr. — Living,  2  sp.     Adriatic  Region.     E,  patula,  Brum. 

Shell  small,  conoidal,  rimate,  smooth,  shining,  spire  elevated ; 
aperture  patulous ;  peristome  subcontinuous,  inner  lip  adnate, 
the  outer  lip  sinuate,  wide,  reflected.  Operculum  corneous,  ovate, 
paucispiral,  nucleus  excentric. 

TOURNOUERiA,  Brusina.  Peristome  inferiorly  evased,  simple. 
1  recent,  several  tertiary  species.     Europe. 

STALiOLA,  Brusina,  1870.  Peristome  with  a  strong  exterior 
marginal  rib.     Tertiary ;  Europe.     1  recent  sp. 

NTSTiA,  Tournouer,  1869.  (Forbesia,  Nyst.)  Aperture  oblique, 
exteriorly  swollen,  spire  truncate.  Tertiary ;  Europe.  E. 
microstoma,  Desh. 

BiTHYNELLA,  Moquin-Tandon. 

Syn. — Leachia,  Risso.  Subulina,  Troschel.  Paludinella,  Frau- 
enfeld.  Microna,  Ziegler.  Thermhydrobia,  Paulucci.  Frauen- 
feldia,  Clessin. 

Distr, — Fresh  water,  Europe,  America,  including  California. 
B.  uiVzVZis,  Moquin-Tandon  (Ixxii,  55,  56). 

Shell  elongated-ovate,  usually  somewhat  pu  pi  form,  imperforate, 
or  simply  rimate ;  apex  obtuse ;  aperture  oval  or  rounded  ;  peri- 
treme  continuous,  outer  lip  slightly  thickened.  Operculum 
corneous,  nucleus  moderately  large,  not  very  close  to  the  basal 
margin. 

Tentacles  tapering,  blunt  at  the  tip ;  foot  rather  narrow, 
rounded  behind  ;  verge  bitid. 

8TIMP80NIA,  Clessin.  Proposed  for  the  North  American  species, 
which  dift'er  from  the  European  type  in  dentition. 

viTRELLA,  Clessin.  (Bythiospeum,  Bourg.,  1882.)  Shell  small, 
thin,  without  sculpture ;  peritreme  continuous,  sharp.  Operculum 
paucispiral.  Animal  blind.  Inhabits  caves  and  streams  in 
Europe.     15  sp.     B.  pellucida,  Clessin  (Ixxii,  57). 

MOiTESSiERiA,  Bourg.  Shell  inoperculate  (?),  diaphanous,  crys- 
talline, very  fragile,  microscopic,  cylindrical,  elongated ;  form  of 
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Acicula,  but  malleated.  6  sp.  France.  A,  Simoniana,  Charp. 
(Ixxv,  35).     Is  perhaps  terrestrial. 

LHOTELLERiA,  Bourg.  (Locardia,  Folin.)  Shell  elongate- 
conical,  apex  obtuse,  whorls  rather  convex,  with  impressed 
sutures  ;  aperture  dilated  below,  columellar  margin  oblique.  L. 
apocrypha,  Folin  (Ixxv,  36 ).     France. 

PAULiA,  Bourg.,  1882.     2  sp.    France.   B,  Berenguieri,Bourg. 

BELGEANDiA,  Bourg.  (Stalion,  Brusina.)  Like  Hydrobia, 
but  smaller,  with  longitudinal  swellings  upon  the  body-whorl, 
fainter  or  obsolete  on  those  of  the  spire.  Operculum  spiral.  22 
sp.  Tertiary  to  recent.  Southern  Europe.  B,  gibba,  Drap. 
(Ixxil,  58). 

MiOROPYRGUS,  Meek.  Shell  very  small,  subcylindrical,  imper- 
forate,  obtuse  at  the  apex ;  body-volution  small,  or  less  than 
half  the  entire  length;  aperture  rhombic-oval,  very  narrowly 
rounded,  and  more  or  less  effuse;  peristome  apparently  not 
continuous ;  outer  lip  thin,  simple,  most  prominent  below  the 
middle.  Laramie  beds,  Dakotah.    B,  minutulus,  Meek  (Ixxiii,  3). 

PALUDESTRiNA,  d'Orb.  (Bupaludcstrina,  Thalassobia,  Pseu- 
dopaludinella,  Bourg.)  Shell  conic,  more  or  less  elongated, 
smooth,  imperforate  or  nearly  so,  apex  acute ;  aperture  ovate ; 
peritreme  continuous,  outer  lip  acute ;  inner  lip  not  thickened. 
Operculum  corneous.  Scarcely  distinguishable  from  Hydrobia, 
except  by  its  habitat.  Distr. — Fresh  water.  West  Indies,  South 
America.     B.  piscium,  d'Orb.  (Ixxii,  62). 

Albertista,  Issel. 

Distr, — A.  punica,  Issel  (Ixxv,  3*7).     Tunis. 

Shell  very  small,  cylindrical,  with  sutural  costae,  apex  obtuse  ; 
peristome  continuous,  reflected.  Operculum  unknown.  May 
be  an  inoperculate  shell. 

MOHBENSTERNIA,  Stoliczka. 

Distr. — Fossil  in  brackish  or  fresh-water  deposits.  Eastern 
Europe.     M.  angulata,  Esch.  (Ixxii,  59). 

Shell  turriculated,  thin,  semipellucid ;  whorls  frequently 
transversely  costulate  ;  columella  fissured  at  the  base ;  aperture 
subovate,  angulated  behind,  rounded  in  front;  margin  very 
little  dilated ;  outer  lip  simple,  scarcely  varicose.  Operculum 
unknown. 

This,  as  well  as  the  succeeding  group,  may  be  classed  here 
temporarily,  although  they  appear  to  have  l3een  aberrant  members 
of  the  family,  at  least,  if  not  entirely  distinct. 

•  PoTAMACLis,  Sandberger. 

Distr, — 2  sp.  Oligocene  ;  Europe.  F,  turritissima,  Forbes 
(Ixxii,  60,  61). 
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Hhell  very  long,  with  numerous  slowly-enlarging,  convex 
whorls  ;  outer  lip  with  a  short  sinus  above.  Operculum  unknown. 

Trxcula,  Benson. 

Dintr, — 1  sp.  Fresh  water,  India.  T.  Montana  (Ixxii,  63) 
inhabits  the  river  Kamaan,  in  India. 

Shell  elongated,  smooth,  subperforate ;  aperture  ovate,  rather 
narrow ;  inner  lip  thickened.  Operculum  corneous,  nucleus 
very  small,  close  to  the  base. 

I^he  animal  has  an  elongated  proboscis  and  filiform  tentacles, 
with  the  eyes  at  their  outer  bases ;  in  its  thickened  inner  lip, 
the  shell  somewhat  resembles  Paludomus,but  it  is  distinguished 
by  its  elongated  spire  and  truncated  apex. 

PACHYDROBiA,  Crosse  and  Fischer.  Shell  imperforate,  oblong- 
ovate,  rather  thick;  spire  moderate,  with  impressed  suture; 
aperture  semicircular ;  peristome  sinuous, continuous,  thickened. 
Oi^erculum  subovate,  thin,  corneous,  paucispiral.  2  sp.  Fresh 
water,  Siam,  Cambodia.     T,  paradoxa^  Cr.  and  F.  (Ixxii,  64). 

Pyrgula,  Christofori  and  Jan. 

Syn. — Pyrgiscus,  Herrmansen. 

JDiatr, —  Mountain  streams,  Europe,  West  Indies,  South 
America.    P.  helvetica^  Mich.  (Ixxii,  65). 

Shell  elongated,  turreted,  imperforate,  four  whorls,  carinated  ; 
aperture  oval,  etfuse  anteriorly,  outer  lip  not  thickened.  Oper- 
culum corneous,  with  projections  on  the  outer  margin  corres- 
ponding to  the  concavities  of  the  carinse  of  the  shell. 

Foot  narrow,  obtuse,  subbilobate  in  front,  somewhat  pointed 
Whind«  tentacles  slender. 

niANA,  Clessin.  First  whorls  very  small,  last  three  nearly  of 
equal  size.     P.  Thiesseana^  Clessin  ^  Ixxii,  66). 

Paladilhia,  Boui^. 

/>iVrfr. — T  sp.     Europe.     P.  pleuroioma^  Boarg.  (Ixxii,  67  \ 
Shell  minute,  turreted,  smooth  ;  aperture  expanded,  peristome 

continuous,  sinuons  above  and  below ;  axis  perforated. 

Rivers  of  France.     Only  dead  shells  have  been  collected,  so 

that  the  animal  and  operculum  are  unknown.     The  systematic 

position  of  the  genus  is  doubtful.     The  Pleurotomoid  sinus  of 

the  aperture  is  its  remarkable  feature. 

Lartetia,  Bourg. 

Nameii  after  the  palaeontologist,  Edward  Lartet. 

5yn. — Mioromelania,  Brusina,     Goniochilns,  Sandbei^r. 

/>iW»-. — 9  fi>ssiK  10  recent  s|^  France.  /..  Bourguignaii^ 
Palad.  (Ixxii,  6S^. 

Shell  solid,  spire  elevated ;  peristome  continuous,  partly 
d^t^ich^fil  from  the  bo^iy-whorl  on  the  left  side :  perforated. 
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BuGESiA,  Paladilhe. 

Distr. — B,  Bourguignati^  Palad.  (Ixxiii,  69). 

Shell  t arreted,  conic,  with  revolving  grooves,  and  longitudinal 
costulae ;  aperture  ovate,  slightly  angular  below  and  above,  outer 
lip  rounded ;  columella  straight,  compressed,  not  callous,  slightly 
truncate  at  the  base  ;  imperforate.  Operculum  unknown.  Micro- 
scopic.    France. 

Baikalia,  Martens. 

Syn. — Limnorea,  Leucosia,  Bybowski. 

Distr. — 20  sp.     Lake  Baikal;  Colorado  Desert  (California). 

A.  Angarensis^  Gerst.  (Ixxiii,  70). 

Shell  turriculated,  whorls  usually  convex,  spire  lengthened ; 
aperture  slightly  angulated  below.  Operculum  corneous,  as  in 
Hydrobia. 

LTOBAiKALTA,  Martcus.  Whorls  of  the  spire  not  in  contact. 
Form  resembling  Liogyrus  in  Valvatidse.  B.  Stiedice,  Byb. 
(Ixxiii,  tl). 

GODLEWSKiA,  Crossc  and  Fischer.  Shell  having  varices.  B, 
tyrriformis,  Dyb.  (Ixxiii,  72). 

TRACHYBAiKALiA,  Martcus,  1879.  Shell  Melaniform,  longitu- 
dinally costate.     B.  carinato-cosiata^  Dybowski  (Ixxxiii,  73). 

With  this  group  may  also  be  united  as  a  subgenus  ; — 

TRYONiA,  Stimpson.  Shell  perforate,  elongated,  turreted,  subu- 
late, acute  at  the  summit  and  rather  pointed  at  the  base ;  surface 
longitudinally  ribbed ,  plicated  or  cancellated,  not  spinose ;  whorls 
numerous,  more  or  less  shouldered ;  aperture  small,  oblique, 
rhombovate,  somewhat  pointed,  effuse  and  sinuated  at  the  base ; 
outer  lip  thin  and  sharp,  projecting  below,  inner  lip  appressed  to 
the  whorl  above,  peritreme  continuous.  Operculum  and  animal 
unknown.  Distr, — Fresh  water,  semi-fossilized.  Colorado  Desert, 
Southern  California.     B,  clathrata^  Stimpson  (Ixxii,  74). 

DYBOWSKI  A,  DalL,  1876.    Ribs  covered  with  a  ciliated  epidermis. 

B.  ciliata^  Dybowski.     Lake  Baikal. 

POTAMOPYRGUS,  StimpSOU. 

Distr, — Fresh  water.  New  Zealand,  Cuba.  P.  Gandeana^  d'Orb. 
(Ixxiii,  75). 

Shell  ovate-conic,  imperforate,  apex  acute,  whorls  coronated 
with  spines;  aperture  ovate,  outer  lip  acute.  Operculum  cor- 
neous. Rostrum  moderate,  tentacles  very  long,  slender,  tapering 
and  pointed;  eyes  on  very  prominent  tubercles ;  foot  rather  short, 
broadest  in  front  and  strongly  auriculated. 

Pyrgidium,  Tournouer. 

Distr. — Tertiary  ;  Austria.    F.  Tournoueri^  Neum.  (Ixxiii,  76). 
Shell  small,  pyramidal  or  turreted;  aperture  ovately  pyriform, 
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subeffuse  at  the  base,  angulate  above;  peristome  continuous, 
thickened,  duplicate. 

PROSOSTHENiA,  NeumajT.  Shell  small,  ovate-conical  or  turreted , 
longitudinally  plicate ;.  last  whorl  coarctate,  deflected  ;  aperture 
ovate,  oblique,  entire ;  peristome  continuous,  thickened,  dupli- 
cate, outer  lip  protracted.  Tertiary;  Austria.  P,  Schwarzi, 
Neum.  (Ixxiii,  TT). 

FOSSAEULUS,  Neumayr.  Shell  small,  subglobose,  rimate,  with 
revolving  nodulous  ribs,  and  longitudinal  riblets;  aperture 
widely  ovate,  effuse  above  and  below;  peristome  continuous, 
thickened,  duplicate.  Tertiary;  Austria.  P.  Stachei,  Neum. 
(Ixxiii,  78). 

Amnicola,  Gould  and  Haldeman. 

Distr, — United  States  throughout,  including  California.  A, 
limosa^  Say  (Ixxiii,  79). 

Shell  small,  turbinately  globose,  thin,  smooth,  perforate  or 
umbilicate ;  aperture  broadly  ovate,  not  oblique,  outer  lip  thin 
and  sharp,  not  projecting  anteriorly.     Operculum  corneous. 

Foot  rather  short  and  broad,  expanded  and  broadly  rounded 
behind ;  rostrum  short ;  tentacles  cylindrical,  blunt  at  their  tips. 
Ova-capsules  semilenticular,  with  a  laminiform  limb,  each  con- 
taining a  single  egg. 

ToxosoMA,  Conrad. 

Distr. — Tertiary  ;  So.  America.     T.  eborea^  Conr.  (Ixxiii,  1 ). 

Shell  conical,  polished,  the  aperture  projecting,  subovate, 
direct;  peristome  continuous.  Columella  concave,  with  a 
plait  or  tooth  in  the  middle,  not  oblique ;  base  rounded,  subum- 
bilicated.  Mr.  Conrad  supposed  this  to  be  a  land-shell;  its 
position  in  the  system  cannot  be  accurately  defined. 

LiosoMA,  Conrad. 

Distr. — Tertiary;  So.  America.     L,  curta^  Conr.  (Ixxiii,  2). 
Conical,  polished  ;  aperture  subelliptical ;  columella  with  one 
plait  in  the  middle ;  base  entire.     Position  very  doubtful. 

Subfamily  LITHOQLYPHIN^. 

Shell  small,  globose,  spire  short,  last  whorl  proportionally  very 
large ;  lip  sharp.     Fresh  water. 

LiTHOGLYPHUS,  Muhlfcldt. 

Distr. — Fresh  water.  So.  E.  Europe,  So.  America.  L.  lapi- 
dura,  d'Orb.  (Ixxiii,  80,  81\ 

Shell  globular,  thick,  smooth, imperforate;  spire  short;  suture 
not  impressed ;  aperture  broadly  subovate  or  nearly  circular, 
inner  lip  callous,  outer  lip  simple.  Operculum  corneous, 
rounded. 
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Animal  (of  L.  lapidum).  Foot  large,  longer  than  the  shell ; 
tentacles  short,  rather  tapering  and  pointed. 

BENEDiorrA,  Dybowski.  Shell  Paludiniform,  very  thin.  Oper- 
culum spiral,  corneous.  Distr, — 3  sp.  Lake  Baikal.  L.  Baik- 
alensis,  Gerst.  (Ixxiii,  82). 

JULLiENiA,  Crosse  and  Fischer.  Peristome  expanded.  Cam- 
bodia.    L,  Jullieni,  Desh.  (Ixxiii,  83). 

GiLLiA,  Stimpson. 

Distr, — Fresh  water.  Eastern  United  States.  O.  altilis,  Lea 
(Ixxiii,  84). 

Shell  rather  large,  subglobular,  thin,  subperforate,  smooth; 
spire  small,  suture  not  impressed ;  aperture  large,  broad-ovate, 
oblique ;  outer  lip  thin,  acute,  not  projecting  anteriorly.  Oper- 
culum thin,  corneous,  regularly  ovate. 

Rostrum  rather  broad;  tentacles  tapering,  pointed.  Ova- 
capsules  hemispherical,  each  containing  a  single  egg  ;  deposited 
singly  or  in  groups  or  linear  series.  Probably  a  synonym  of  the 
next  genus. 

SOMATOGYRTJS,  Gill. 

Distr, — Fresh  water,  central  parts  of  the  United  States.  S, 
depressus^  Tryon  (Ixxiii,  85). 

Shell  rather  large,  globular,  thin,  smooth,  perforate,  spire 
small,  suture  impressed,  body-whorl  globose,  more  or  less 
shouldered  above;  aperture  large,  oblique,  rhombovate,  nar- 
rowly rounded  in  front  and  back ;  peritreme  thin  and  acute,  its 
entire  margin  uniformly  in  one  plane,  the  outer  lip  not  projecting 
anteriorly.  Operculum  rather  thick,  corneous,  subovate,  inner 
margin  concave  above. 

Fluminicola,  Stimpson. 

Distr, — Fresh  water,  Oregon  and  California.  F.  NvitMiana^ 
Lea  (Ixxiii,  86). 

Shell  comparatively  large,  obliquely  ovate,  thick,  smooth,  im- 
perforate; spire  moderate,  obtuse;  aperture  ovate,  inner  lip 
flattened,  callous,  outer  lip  efluse  and  projecting  anteriorly,  so 
that  the  peritreme  is  not  continuously  in  the  same  plane.  Oper- 
culum corneous. 

Rostrum  rather  large,  tentacles  tapering,  foot  broad. 

CocHLioPiA,  Stimpson. 

Distr, — Fresh  water,  California.  0,  Bowelli,  Tryon  (Ixxiii, 
87,  88). 

Shell  depressedconic  ;  base  concave  and  carinated  ;  umbilicus 
large  and  deep;  aperture  oblique.  Operculum  thin,  corneous, 
subspiral.     Rostrum  moderate,  tentacles  rather  long,  tapering. 
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Lacunopsis,  Besh. 

Distr, — 3  sp  Cambodia.  Fresh  water.  L.  Jnllieni^  Desh. 
(Ixxiii,  89). 

Shell  depressed,  solid,  neritiform ;  base  plane,  with  a  sub- 
marginal  angle ;  aperture  small,  semilunar ;  lip  and  columella 
greatly  thickened. 

SPEKTA,  Bourguignat,  1881.  Growth-lines  oblique,  crossed  at 
right-angles  by  striae ;  a  small  obsolete  funicule  behind  the  colu- 
mellar  lip.  L,  zonata,  Woodward  (Ixxiii,  90,  91).  L.  Tangan- 
vika  A  fVicft 

Subfamily   POMATIOPSINJE. 

Shell  and  operculum  as  in  Rissoinse.  Foot  with  lateral  sinus. 
Amphibious. 

PoMATiopsis,  Tryon. 

Syn, — Chilocyclus,  Gill. 

Distr. — United  States,  Central  America.  P.  lapidaria^  Say 
(Ixxiii,  92). 

Shell  elongated,  perforate,  smooth,  whorls  very  convex ;  aper- 
ture round ;  peristome  continuous,  slightly  expanded  or  reflected. 

The  animal  of  Pomatiopsis  prefers  damp  locations  in  the 
vicinity  of  streams,  but  does  not,  like  Amnicola,  live  habitually 
under  water.  It  is  an  air-breather,  but  possessed  of  a  true  gill. 
Its  locomotion  is  effected  by  first  protruding  and  attaching  the 
snout,  then  carrying  the  front  of  the  body  forward,  and  finally 
drawing  the  posterior  parts  after,  a  motion  very  like  that  of 
Assiminea  and  very  different  from  Amnicola. 

Family  ASSIMINIID^. 

Shell  small,  globose-conical,  with  sharp  lip.  Operculum  pauci- 
spiral,  corneous. 

Animal  with  eyes  at  or  near  the  ends  of  the  tentacles  as  in 
the  helices. 

Terrestrial  or  amphibious. 

Assiminea,  Leach. 

Syn. — Syncera,  Gray.  Optediceras,  Leith.  Hydrocena,  in 
part. 

Distr. — Europe,  Asia,  America,  a  few  species.  A.  Orayana^ 
Leach  (Ixxiii,  93). 

Shell  not  perforated  or  slightly  slit,  oval-conic,  with  moderate 
spire ;  aperture  rounded-oval,  entire  ;  columellar  lip  somewhat 
thickened.  Animal.  Tentacles  rather  short,  the  eye-peduncles 
connate  with  them  to  their  ends.  The  Indian  species,  A.  Fran- 
cesiae,  can  often  be  seen  for  days  together  on  dry  land,  walking 
or  rather  leaping  with  great  rapidity  like  a  caterpillar  of  the 
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Geometridse.    As  the  animal  proceeds,  the  rostrum  and  the  small 
foot  are  moved  alternately. 

PALUDiN£LLA,  Pfeiffer.  Shell  turbinated,  oval  or  depressed, 
umbilicated ;  whorls  rounded ;  aperture  subcircular,  lip  simple, 
usually  continuous.  Amphibious,  living  in  marshes  usually  near 
the  sea.     A,  littorea,  Chiaje  (Ixxiii,  18). 

AGMELLA,  Blauford.  Shell  ovate,  with  a  corneous  epidermis  ; 
aperture  ovate,  the  margin  obtuse.  Operculum  corneous,  thin, 
paucispiral.  Animal  like  Assiminea,  with  short  proboscis,  ten- 
tacles short  obtuse, with  eyes  on  their  sides,  foot  moderate,  obtuse. 
A.  tersa,  Benson  (Ixxiii,  94).  Damp  places,  Khasi  hills,  India. 
A  land  rissoid  allied  to  Assiminea. 

HYDROCENA,  Parrcyss.  (Georissa,  Blanf.)  Shell  imperforated 
or  umbilicated,  globosely  turbinated ;  aperture  oval.  Operculum 
thin,  corneous  paucispiral.  Dalmatia,  India.  Terrestrial.  A. 
GattaroensiSy  Pfr.  (Ixxiii,  95). 

LAQUNCULA,  Bcnsou,  1856.  (Bensonia,  Cantraine.)  Shell  tur- 
binated, subglobular ;  aperture  oblong,  large ;  outer  lip  a  little 
reflected ;  umbilicus  profound,  tortuous.  A.  pulchella^  Benson. 
Chusan. 

Family  VALVATID^. 

Shell  depressed  conical  or  almost  discoidal ;  umbilicated ; 
covered  by  a  thin  greenish  epidermis.  Operculum  orbicular, 
corneous,  multispiral. 

Animal  with  a  produced  muzzle ;  tentacles  long  and  slender, 
eyes  at  their  outer  bases ;  foot  bilobed  in  front ;  branchial  plume 
long,  pectinated,  partially  exserted  on  the  right  side,  when  the 
animal  is  walking.  Lingual  teeth  broad ;  uncini  3,  lanceolate  ; 
all  hooked  and  denticulated  (xi,  24). 

Valvata,  Muller. 

Syn, — Valvatinella,  Betta.     Cincinna,  Htibn. 

Distr. — Fresh  water,  mundane.    F.  piscinalis,  Miill.  (Ixxiii,  96). 

Shell  depressed  conical  (in  the  typical  group).  Other  charac- 
ters, those  of  the  family. 

The  species  are  of  small  size,  living  in  ponds  and  ditches  and 
slow-running  water,  principally  in  North  America  and  Europe. 
When  the  animal  is  moving,  the  delicate,  retractile  branchial 
plume  is  projected  over  the  neck.  The  female  deposits  her  eggs 
in  a  single,  coriaceous,  spherical  capsule,  which  is  affixed  to 
stones  or  the  stems  of  aquatic  plants. 

GYR0RBI8,  Fitzinger.  (Planorbitina,  Betta.  Planella,  Schliit.) 
Shell  discoidal,  depressed,  widely  umbilicated,  whorls  rounded. 
Europe,  America.     V,  cristata^  Muller  (Ixxiii,  97). 

TROPiDiNA,  H.  and  A.  Adams.  Shell  turbinated,  whorls 
carinated.     N.  America.     F.  tricarinatay  Say  (Ixxiii,  98,  99). 
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LTOGTRUS,  Gill.  (Heterocyclus,  Crosse.)  Spire  elevated,  the 
last  whorl  becoming  detached  from  the  close  spiral  near  the 
apertui'e.   U.  S. ,  New  Caledonia.    V,  pupoidea^  Gould  (Ixxili,  100). 

Family  PALUDINIB^. 

Shell  conical  or  globular,  with  a  thick,  olive-green  epidermis ; 
aperture  rounded;  peristome  continuous,  entire.  Operculum 
horny. 

Animal  with  a  broad  entire  muzzle ;  tentacles  short  and  rather 
stout ;  eyes  on  short  pedicels,  outside  the  tentacles.  Inhabiting 
fresh  waters  in  all  parts  of  the  world.     Dentition  (xi,  25). 

Paludina,  Lam. 

River-snail.     Etym, — Palus  (paludis),  a  marsh. 

Syn, — Vivipara,  Montf.     Viviparella,  Raf. 

Distr, — 100  sp.  Fresh  water,  mostly  in  the  Northern  hemi- 
sphere, Australia.*  Fossil,  ^5  sp.  World-wide.  Jurassic — . 
P.  Bengalensis,  Lam.  (Ixxiv,  6). 

Shell  turbinated,  with  round  whorls ;  aperture  slightly  angular 
behind ;  peristome  continuous,  entire.  Operculum  homy,  con- 
centric. Animal  with  a  long  muzzle,  and  very  short  eye-pedicels ; 
neck  with  a  small  lappet  on  the  left  side,  and  a  larger  on  the 
right,  folded  to  form  a  respiratory  siphon  ;  gill  comb-like,  single; 
tongue  short ;  teeth  single,  oval,  slightly  hooked  and  denticu- 
lated ;  uncini  3,  oblong,  denticulated.  The  Paludinae  are  vivi- 
parous; the  young  continuing  for  some  time  after  they  are 
hatched  within  the  parent  shell. 

PALUDINA  (restricted).  Whorls  rounded,  generally  banded, 
rather  thin,  umbilicated.  The  European  species  have  three 
bands,  those  of  the  United  States  four  bands,  whilst  the  nu- 
merously banded  species  are  Oriental. 

MELANTHO,  Bowdich.  Whorls  smooth,  flattened  around  their 
upper  portion,  generally  not  banded,  solid,  nearly  or  quite 
imperforate.  Peculiar  to  the  United  States.  P.  Integra^  Say 
(Ixxiv,  1). 

TULOTOMA,  Hald.  Whorls  angulated,  nodulous,  flattened 
around  their  upper  portion.     P.  bimonilifera,  Lea  (Ixxiv,  8). 

MARGABYA,  Nevill.  Spire  produced ;  whorls  scalariform,  with 
deep  suture,  sculptured  with  prominent  spiral  ribs;  apex  obtuse ; 
rimate.  Operculum  and  animal  unknown.  Distr,, — F,  Melan- 
oides,  Nevill  (Ixxiv,  9).  Lake  Tali,  Yunnan,  Closely  allied  to 
the  American  subgenus  Tulotoma, 

NEOTHAUMA,  B.  A.  Smith.  Shell  with  aperture  efi'use  and 
slightly  channeled   at  the  base;   outer  lip  rather  deeply,  yet 


*  There  ai-e  no  So.  American  species,  nor  in  N.  Am.  west  of  the  i^ocky 
Mountains. 
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widely,    sinuated    in    the  middle.      P.    Tanganyicense^   Smith 
(Ixxiv,  10).     Lake  Tanganyika,  Africa. 

TANGANYiciA,  Crosse.'  Shell  globose,  ampullariform,*  rimate, 
covered  by  a  very  thin  epidermis ;  columellar  lip  lobed  below. 
Operculum  at  first  spiral,  afterwards  concentric.  P.  rufofilosa^ 
E.  A.  Smith  (Ixxiv,  11).     Lake  Tanganyika. 

MEKONGiA,  Crosse  and  Fischer.  Aperture  contracted,  appear- 
ing like  a  gigantic  Stenothyra.  Cambodia.  P.  Jullieni,  Desh. 
(Ixxiv,  12). 

Larina,  a.  Ad. 

Syn. — Robinsonia,  H.  Nevill. 

Shell  imperforate,  semiglobose,  thin ;  spire  obtuse,  whorls  few, 
tumid,  covered  with  an  olivaceous  epidermis,  last  whorl  large 
and  ventricose ;  aperture  wide,  ovate ;  outer  lip  simple,  regular, 
acute.  Operculum  annular,  homy,  ovate.  Moreton  Bay ,  Australia ; 
possibly  from  a  stream  in  the  vicinity. 

Adams  thinks  it  is  related  to  Paludina,  but  it  may  be  a  marine 
shell,  and  I  have  included  it  in  the  Naticidse  of  this  work  (p. 
206).  Several  Indian  species,  apparently  of  the  same  genus, 
have  been  described  under  the  generic  name  of  Robinsonia.  B. 
Ceylonica^  Nevill  (Ixiii,  51). 

Cleopatra,  Troschel. 

Distr Several  *  species.     Egypt  and  E.  Africa.     G.   bulim- 

oides^  Oliv.  (Ixxiv,  13  ). 

Shell  turbinate,  with  moderate  spire.  Operculum  subspiral. 
The  spire  is  more  elevated  than  in  Paludina,  and  the  operculum 
differs. 

LiopLAX,  Troschel. 

Syn, — Haldemania,  Tryon. 

Distr. — A  few  United  States  species.  L.  subcarinata,  Say 
(Ixxiv,  14). 

Shell  with  elevated  spire,  very  convex,  somewhat  carinated  or 
angulated  whorls,  and  deep  sutures.  Operculum  concentric,  but 
with  a  spiral  nucleus. 

LioPLACODES,  Meek.  Differs  from  Lioplax  in  its  more  elon- 
gated form,  smaller  body-whorl,  more  constricted  suture,  aper- 
ture  angular  posteriorly ;  peritreme  continuous ;  umbilicate. 
L,  veterna^  Meek  and  Hayden.     Jurassic  ;  XJ.  S. 

Family  AMPULLARIID^. 

Shell  globular,  with  large  body -whorl,  and  more  or  less 
depressed  spire ;  sometimes  planorboid.  Aperture  slightly  ex- 
panded.    Operculum  concentric. 

Animal  with  a  long  siphon,  formed  by  the  left  neck-lappet ; 
left  gill  developed,  but  much  smaller  than  the  right;  muzzle 
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produced  into  two  long  tentacular  processes;  tentacles  extremely 
elongated,  slender.  Dentition  (xi,  22,  23).  Inhabits  lakes  and 
rivers  throughout  the  warmer  parts  of  the  world,  retiring  deep 
into  the  mud  in  the  dry  season,  and  capable  of  surviving  a 
drought,  or  removal  from  the  water  for  several  years.  In  the 
Lake  Mareotis,  and  at  the  mouth  of  the  Indus,  AmpuUarise  are 
abundant,  mixed  with  marine  shells.  Their  eggs  are  large, 
enclosed  in  calcareous  capsules,  and  aggregated  in  globular 
masses  around  the  stems  of  plants,  etc. 

These  fluviatile  mollusks  represent  in  the  ponds  and  rivers  of 
the  tropics,  the  Paludinae  of  more  temperate  climates.  Although 
distinct  gills  exist,  the  respiratory  cavity  is  very  large  and 
partly  closed,  so  as  to  enable  these  animals  to  live  a  long  time 
out  of  water;  in  fact,  they  appear  to  be  truly  amphibious. 

Ampullaria,  Lam. 

Apple-snail.     Etym, — Ampulla^  a  globular  flask. 

Syn. — Pachylabra,  Swains. 

Bistr. — 160  sp.  Tropical,  in  fresh  water.  West  Indies,  Cen- 
tral and  South  America,  southern  portion  of  the  United  States, 
Africa,  India,  Bast  Indies.     A.  ampullacea^  Linn.  (Ixxiv,  15). 

Shell  globular,  with  short  spire;  epidermis  green,  polished, 
sometimes  banded  or  spotted ;  usually  umbilicated. 

Typical. — Aperture  slightly  thickened  within  the  margin. 
Operculum  with  an  inner  calcareous  layer.     Oriental  exclusively. 

SAULEA,  Gray.  Shell  ovate,  subglobose,  very  thin,  parchment- 
like, elastic,  dark-colored,  variegated,  covered  with  a  very  thin, 
hard,  olive  epidermis;  upper  whorls  minutely  keeled,  others 
rounded;  axis  imperforate.  Operculum  thin,  shelly,  elastic. 
Sierra  Leone.     A.  vitrea^  Gray. 

POMUS,  Humphrey.  Differs  from  Ampullaria  in  the  absence 
of  a  thickened  internal  ledge  of  the  lip,  and  in  the  operculum 
being  entirely  homy.  American  exclusively.  A,  canaliculata^ 
Lam.  (Ixxiv,  16). 

POMELLA,  Gray.  Shell  suboval, solid, not  umbilicated;  whorls 
striated,  the  last  very  large;  spire  very  short  or  depressed; 
aperture  very  large;  peristome  thin,  expanded.  Operculum 
homy.     South  America.     A.  neritoideSj  d'Orb.  (Ixxiv,  17). 

AsoLENE,  d'Orb. 

Syn, — Ampulloidea,  d'Orb.     AmpuUaroides,  Gray. 

Distr. — South  America.     A.  Platae,  d'Orb.  (Ixxiv,  18). 

Shell  subglobular,  spire  slightly  elevated  ;  aperture  oval ;  the 
inner  lip  somewhat  thickened,  forming  a  continuous  peristome. 
Operculum  corneous,  with  an  inner  calcareous  layer.  Animal 
without  a  long  respiratory  siphon. 


TRUNCATELLlDiE.  2t  t 

Lanistes,  Montfort. 

Distr, — East  Africa.     L,  Bolteniana,  Chemn.  (Ixxiv,  19). 

Shell  sinistral,  depressed ;  umbilieated  ;  peristome,  simple, 
sharp.     Operculum  horny. 

MELADOMUS,  Swainson.  Shell  sinistral,  oval-conic,  not  umbili- 
eated.    Africa.     L,  olivacea^  Sowb.  (Ixxiv,  20). 

Makisa,  Gray. 

Syn. — Ceratodes,  Guilding. 

Bistr. — A  few  species.  So.  America,  West  Indies,  if.  cornu- 
arietis^  Linn.  (Ixxiv,  21).    M,  Ghiquitensis^  d'Orb.  (Ixxiv,  23). 

Shell  flattened  or  planorbiform,  spire  depressed  or  very 
slightly  elevated ;  widely  umbilieated ;  aperture  expanded. 
Operculum  horny. 

Family  TRUNCATELLID^. 

Shell  subcj^'lindrical  or  turbinate,  with  elevated  spire,  apex 
obtuse  or  truncate  ;  aperture  oval,  entire,  peristome  continuous. 
Operculum  subspiral. 

Animal  with  short,  diverging  triangular  tentacles,  and  eyes 
at  their  bases.  Amphibious,  inhabiting  usually  margins  of 
streams,  salt  marshes,  damp  places,  etc.  The  relationship  of 
these  moUusks  with  the  Rissoids  and  Assiminiae  is  very  close, 
so  that  the}'  may  be  considered  as  terrestial  Rissoidse ;  on  the 
other  hand,  they  connect  with  the  typical  operculated  land-shells, 
the  Cyclostomae. 

Teuncatella,  Risso. 

Looping  snail.  Syn, — Ohoristoma,  Crist,  and  Jan.  Erpeto- 
metra,  Lowe. 

Bistr, — 62  sp.  World-wide,  mostly  tropical.  Fossil.  Eocene; 
Paris  basin.     T.  truncatula,  Drap.  (Ixxv,  24). 

Shell  minute,  cylindrical,  truncated ;  whorls  striated  trans- 
versely ;  aperture  oval,  entire ;  peristome  continuous.  Opercu- 
lum corneous,  subspiral. 

Animal  with  short,  diverging,  triangular  tentacles ;  eyes 
centrally  behind ;  head  bilobed ;  foot  short,  rounded  at  each 
end. — Forbes. 

The  Truncatellae  are  found  on  stones  and  sea-weeds  between 
tide-marks,  and  survive  many  weeks  out  of  the  water. — Lowe. 
They  walk  by  contracting  the  space  between  their  lips  and  foot, 
like  the  geometric  caterpillars. — Gray.  They  are  found  semi- 
fossil  along  with  the  human  skeletons  in  the  modem  limestone 
of  Guadaloupe. 

TAHEiTEA,  H.  and  A.  Ad.  Operculum  calcareous,  radiately 
lamellate.  Aperture  usually  more  or  less  separated  from  the 
pi-eceding  whorl.     Polynesia.     T.  Vitiana^  Pease.     Viti  Isles. 
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CECiNA,  A.  Ad.,  1861.  Shell  imperforate,  subcylindrical,  epi- 
dermis olivaceous;  apex  obtuse,  eroded,  not  truncate;  whorls 
flat,  smooth ;  aperture  ovate,  vertical,  rounded  in  front,  acumi- 
nated behind ;  the  continuous  lip  flexuous  and  subproduced  in 
the  middle.  Operculum  corneous,  paucispiral.  Tentacles  lobi- 
form,  with  obtuse  apices,  the  large  eyes  at  their  external  bases. 
Rostrum  elongate,  cylindrical,  annulate.  Foot  short,  oblong. 
Manchuria.     T.  Manchurica^  A.  Ad. 

Geomblania,  PfeifFer. 

Etym. —  Ge^  the  ground  (i.  e.  terrestrial),  and  Melania. 

Distr. — 21  sp.     Jamaica.     G,  Jamaicensis,  Pfr.  (Ixxv,  25). 

Shell  imperforate,  turreted ;  aperture  entire,  effused ;  peris- 
tome simple,  expanded;  margins  joined,  basal  produced  into  a 
tongue-shaped  process.  Operculum  oval,  pellucid,  whorls  few, 
rapidly  enlarging. 

BLANDiELLA,  Guppy.  Labrum  without  linguiform  appendage. 
Operculum  paucispiral,  inner  side  cartilaginous,  externally  cal- 
careous, rugose.  1  sp.  Trinidad,  W.  I.  G,  reclusa,  Gappy 
(Ixxv,  26,  27). 

CHiTTiA,  Livesay.  Shell  imperforate,  conic,  cylindrical ;  aper- 
ture ovate,  moderately  effuse,  peristome  thickened,  sharply 
reflected,  not  produced,  with  a  sinus  on  the  inner  side  near  the 
axis.  (7.  sinuosa,  Chitty  (Ixxv,  28).  There  is  only  the  type 
species ;  but  Aciculina  emarginata^  Desh.,  an  eocene  fossil  of 
the  Paris  basin,  may  also  be  referred  to  this  subgenus. 

'  Renea,  Nevill. 

Etym. — Named  in  honor  of  J.  R^n^  Bourguignat. 

Distr, — 2  sp.  Southern  France,  i?.  Bourguignatiana^  Nevill 
(Ixxv,  29,  30). 

Shell  imperforate,  elongated -cylindrical,  whorls  numerous, 
compressed,  costulate ;  margin  of  peristome  obtuse,  thickened 
within,- without  external  marginal  varix;  outer  lip  with  a 
pleurotomoid  sinus  posteriorly ;  columella  nearly  perpendicular, 
slightly  twisted  above,  where  it  presents  a  superficial,  channel- 
like indentation. 

ToMiCHiA,  Benson. 

Distr.  —  India,  Japan,  So.  Africa.  2\  ventricosa^  Sowb. 
(Ixxv,  31). 

Shell  with  elongated  spire  and  generally  truncated  apex ;  per- 
forated ;  peristome  continuous,  double  or  triple.  Operculum 
paucispiral. 

Blanfordia,  Ad. 

Etym. — Named  in  honor  of  W.  T.  Blanford. 

Distr, — 4  sp.  Japan,  Australia.  B,  Japonica^  A.  Ad.  (Ixxv,  32). 

Shell  ovately   conical,  epidermis   olivaceous,  smooth,  apex 
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truncated;  aperture  elliptical,  peristome  continuous,  thickened, 
duplicate,  subacute  within,  subvaricose  without.  Operculum 
corneous,  subspiral. 

Rostrum  elongated,  transversely  corrugated,  emarginate  in 
front;  tentacles  very  short,  triangular,  depressed,  the  eyes  at 
their  bases ;  foot  large,  divided  by  a  transverse  sulcus. 

AoictJLA,  Hartmann. 

Syn. — Acme,  Hartmann.     Pupula,  Agassiz.    Auricella,  Jurine. 

Distr, — 22  sp.  Europe,  No.  Africa.  A  spectabili9,  Rossm. 
(lxxv,33). 

Shell  minute,  slender,  nearly  imperforate  ;  peristome  slightly 
thickened,  margins  subparallel,  joined  by  a  thin  callus.  Oper- 
culum very  thin,  transparent,  paucispiral. 

Family  CYCLOSTOMID^. 

Shell  spiral,  rarely  much  elongated,  often  depressed,  spirally 
striated ;  aperture  nearly  circular ;  peristome  simple.  Oper- 
culum distinctly  spiral. 

Animal  with  the  eyes  on  slight  prominences  at  the  outer 
bases  of  the  tentacles ;  tentacles  contractile  only ;  foot  rather 
elongated. 

Teeth  recurved,  hooked,  in  seven  rows,  arranged  in  a  semi- 
lunar manner  on  a  narrow  lingual  band  (xi,21).  Mouth  probos- 
cidiform,  not  provided  with  horny  jaws.  Respiratory  organ 
reticulate,  in  the  form  of  a  sacciform  cavity  on  the  back  of  the 
neck  ;  edge  of  the  mantle  free  from  the  nape,  leaving  the  respi- 
ratory cavity  open.  Sexes  distinct.  Oviparous,  for  the  most 
part  terrestrial,  and  respiring  free  air. 

The  tentacles  are  simply  contractile,  and  not  retractile  by 
inversion  as  in  the  HelicidsB,  and  the  eyes  are  usually  sessile  on 
the  head  near  the  bases  of  the  tentacles,  instead  of  being  elevated 
on  peduncles  as  in  that  family. 

The  animal  of  the  Cyclostomidse  is  very  like  that  of  the 
periwinkle  (Littorina), differing  chiefly  in  the  situations  it  inhabits 
and  the  medium  respired.  The  operculum  presents  many 
beautiful  modifications  of  structure  characteristic  of  the  smaller 
groups,  which  are  often  peculiar  to  limited  regions,  as  in  the 
Helicidae.     The  oldest  fossil  species  are  Eocene. 

I.  Pomatiasinae, 
PoMATiAS,  Studer. 

Distr, — 80  sp.  So.  Europe,  several  in  N.  Africa  and  India. 
P.  obscurus,  Lam.  (Ixxv,  38). 

Shell  slender,  turreted,  longitudinally  striated ;  peristome 
subcontinuous,  reflected.  Operculum  cartilaginous,  paucispiral, 
composed  of  two  plates  and  concamerated  between  them. 
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HAOENMUELLERTA,  Bourg.,  1882.  2  sp.  Algiers.  P.  PecJiaudi, 
Bourg.  ** 

GABDiosTOMA,  Sandbcrger.  P.  trochulus,  Sandb.  Eocene; 
Europe. 

Eealia,  Gray. 

Syn — Liarea,  Gray.     Hydrocena,  Auct.  (in  part). 

Distr. — 25  sp.  Mauritius,  Philippines,  Polynesia.  B,  egea^ 
Gray  (Ixxv,  39). 

Shell  turreted  or  turbinate,  nearly  smooth ;  perforated ;  aper- 
ture oval ;  peristome  continuous,  straight  or  expanded.  Oper- 
culum paucispiral,  thin,  corneous. 

CYGLOMOBPHA,  Pease.  Shell  turbinate, subglobose,  solid,  smooth, 
or  spirally  striate,  perforate ;  aperture  nearly  circular ;  peristome 
simple,  somewhat  thickened,  connected  on  the  columellar  side 
by  a  thin  callus.  Operculum  paucispiral.  2  sp.  Polynesia. 
B.Jlava^  Brod.  (Ixxv,  40). 

OMPHALOTROPis,  Pfeiflfer.  Shell  turreted  or  globosely  turbinated, 
carinated  around  the  umbilical  perforation  ;  aperture  oval ;  peri- 
stome expanded  or  simple.  Polynesia.  B.  rubens^  Quoy  (Ixxv, 
41,  42). 

JAPONiA,  Gould,  1869.  Globosely  conical,  whorls  contiguous, 
but  scarcely  impinging ;  umbilicus  open ;  decussated  by  lamellar 
growth-lines  and  revolving  lirae.  (Operculum  thin,  paucispiral. 
3  Japanese  species.     B.  jnusivay  Gld. 

SGALiNELLA,  Pcasc.  Shell  scalariform,  narrowly  perforate ; 
whorls  rounded,  longitudinally  costate,  suture  profound ;  lip 
subcircular,  continuous,  barely  or  not  in  contact,  simple.  Poly- 
nesia.    B,  Taheitensis^  Pease  (Ixxv,  43). 

ATROPis,  Pease.  Shell  elongate,  sometimes  cylindrical,  rarely 
ovate,  imperforate,  in  the  species  of  ovate  form  narrowly  per- 
forate ;  aperture  ovate,  occasionally  circular ;  peristome  con- 
tinuous, sometimes  disconnected  from  the  penultimate  whorl 
and  very  slightly  porrected.  Last  whorl  frequently  obtusely 
angulate  on  its  periphery,  of  one  color,  usually  pale  yellow  or 
reddish.     Polynesia.     B.  Galedonica,  Crosse  (Ixxv,  44), 

II.  Pupinea. 
PupiNA,  Vignard. 

Syn. — Eupupina,  Pfr.     Moulinsia,  Grat. 

Distr, — 42  sp.  East  Indies,  Japan,  Philippines,  Australia. 
P.  bicanaliculata^  Sowb.  (Ixxv,  45). 

Shell  subcylindrical,  usually  polished ;  aperture  circular, 
peristome  thickened,  notched  in  front  and  at  the  suture.  Oper- 
culum membranous,  narrow-whorled. 

REQiSTOMA,  Van  Hasselt.  (Rhegostoma,  Agassiz).  Shell 
pupiform,  thin,  transparent,  smooth,  polished ;  whorls  displaced, 
apex  papilliform ;    peristome  reflected,  with  a  narrow  channel 
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in  the  middle  of  the  coiumellar  side.  P.  grande^  Gray  (Ixxv, 
46,  47). 

GALLIA,  Gray.  Shell  smooth,  shining,  pupiform;  aperture 
without  sinus ;  peristome  simple,  thin.  P.  luhrica^  Sowb. 
(Ixxv,  48). 

HABGRAVESiA,  H.  Adams.  (Hyalopsis,  Pease.)  Shell  like 
Pupina,  but  anterior  marginal  slit  or  canal  absent,  distinctly 
channeled  posteriorly.     P,  politd,  H.  Ads.  (Ixxv,  60). 

PuPiNELLA,  Gray. 

Distr, — 13  sp.  East  Indies,  Formosa,  Philippines,  Australia, 
etc.     P.  pupiniformisy  Sowb.  (Ixxv,  51,  62). 

Shell  oval-oblong,  covered  with  a  thin,  corneous  epidermis ; 
aperture  circular  ;  peristome  thick,  reflected,  slit  on  the  anterior 
left  side  and  canaliculate  at  the  suture.  Operculum  corneous, 
multispiral. 

pupiNOPsis,  H.  Adams,  1866.  Peristome  tubularlj'^  prolonged 
on  the  penultimate  whorl.     P.  Swinhoei^  H.  Ad.     Formosa. 

Raphaulus,  Pfeiffer. 

Syn, — Anaulus,  Pfeifler. 

Distr. — 6  sp.     East  Indies.     R,  bombycinus,  Pfr.  (Ixxv,  63). 

Shell  umbilicated,  pupiniform,  peristome  double,  internal 
continuous,  external  dilated,  perforated  at  the  margin  by  a 
canal ;  canal  sutural  and  internal,  terminating  anteriorly,  and 
embraced  by  the  outer  portion  of  the  double  peristome  (it  can 
be  traced  externally  along  the  last  whorl),  and  reaching  into 
the  concavity  of  the  spire.  Operculum  very  thin,  corneous ; 
narrow-whorled. 

"  The  use  of  the  sutural  tube  seems  to  be  the  preservation  of 
a  communication  with  the  external  air  when  the  aperture  is 
closed." — Benson. 

STREPTAULXJs,  Bcnson.  Shell  pupiniform,  shining,  peristome 
circular,  not  continuous,  with  a  subsutural  internal  tube,  which 
is  reflexed  at  the  aperture  and  runs  along  the  suture  externally. 
1  sp.     Himalayas.     E.  Blanfordi,  Benson  (Ixxv,  64). 

Cataulus,  Pfeifler. 

Distr. — IT  sp.     Ceylon.     C.  pyramidatus,  Pfr.  (Ixxv,  55). 

Shell  pupa-shaped,  with  the  base  keeled,  producing  a  channel 
in  the  front  of  the  aperture.  Operculum  circular,  horny,  the 
whorls  easily  separable.  Represents  in  Ceylon  a  group  ap- 
proaching Megalomastoma.  The  whorls  of  the  operculum,  when 
macerated,  separate  and  may  be  unrolled  in  spiral  form. 

TORTULOSA,  Gray.  Last  whorl  solute.  Nicobar.  G.  tortuosa, 
Chemn.  { Ixxv,  56-68). 
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Megalomastoma,  Gruilding. 

Syn. — Lomastoma,  Woodward. 

Distr, — 29  sp.  W.  Indies,  E.  Indies,  India,  Madagascar,  Mau- 
ritius. Fossil.  Eocene  — .  Paris  and  Isle  of  Wight,  if.  Antil- 
larum,  Sowb.  (Ixxv,  59). 

Shell  oblong  or  pupa-shaped,  scarcely  perforated,  aperture 
circular.     Operculum  thin,  horny,  many-whorled,  flat. 

FARCiMEN,  Troschel.  Lip  thickened.  W.  Indies.  M,  ventri- 
cosum,  d'Orb.  (Ixxv,  60). 

MEGALOMASTOMA,  Guild.     Lip  rather  thin.     W.  Indies. 
'COPTOCHEILUS,  Gould.     Narrowly  perforate;  aperture  slightly 
touching  or  not  touching  the  body-whorl ;  peristome  not  thick- 
ened, more   or   less   duplicate.     E.    Indies.     Scarcely   distinct 
from  Megalomastoma  (restricted).  M,  altum,  Sowb.  Philippines. 

TOMOCYCLUS,  Crossc  and  Fischer.  Shell  perforate,  turreted, 
truncate ;  aperture  subcircular,  small ;  peristome  duplex,  the 
inner  margin  direct,  the  outer  margin  widely  expanded,  excised 
above.  Operculum  with  a  median  posterior  rounded  process, 
margins  of  the  whorls  sublamellate.  Central  America,  Guat- 
emala.    M,  simulacrum^  Morel.  (Ixxv,  61). 

Hainesia,  Pfeiffer,  1856. 

Syn, — Mascaria,  An  gas. 

Distr, — 4  sp.     Madagascar,  Siam.     H,  Myersi,  Haines. 

Shell  oblong-turreted,  whorls  convex,  without  epidermis,  re- 
sembling Megalomastoma.     Operculum  angular,  paucispiral. 

DACRYSTOMA,  Crossc  and  Fischer,  1871.  Whorls  flattened, 
with  very  thin,  deciduous  epidermis.  H.  arboreum^  C.  and  F. 
Madagascar. 

DiPLOMMATiNA,  Bensou. 

Distr, — 100  sp.  India,  East  Indies,  Australia,  Polynesia. 
D,  folliculus,  Pfr.  (Ixxv,  62,  63). 

Shell  suboval,  costulate,  dextral  or  sinistral,  thin,  scarcely 
perforated ;  aperture  subcircular;  peristome  double, outer  margin 
expanded.  Operculum  horny,  multispiral.  The  eyes  are  situated 
on  the  hind -part  of  the  tentacles,  at  their  base,  and  are  composed 
of  two  lobes,  one  lobe  deeply  seated  in  the  tentacle  and  larger 
than  the  other  lobe,  which  is  a  small  black  point  coming  to  the 
surface  on  the  outer  side  of  the  larger  lobe.  The  generic  name 
is  derived  from  this  peculiarity  of  the  eyes. 

PAXiLLUS,  H.  and  A.  Adams.  Shell  small,  pupiform,  sinistral, 
rimate ;  spire  pointed ;  aperture  semiovate,  ascending  on  the  body- 
whorl  ;  inner  lip  spreading,  1-plaited,  outer  lip  expanded,  notched 
in  front ;  umbilicus  defined  by  a  rib.  D,  rubicunda.  Martens 
(Ixxv,  64). 

DiANCTA,  Martens.  Penultimate  whorl  constricted.  D,  con- 
striata,  Martens  (Ixxv,  65,  66). 
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NiciDA,  Blanford.  Shell  smooth  or  spirally  striate,  imperforate. 
Operculum  corneous,  subobsoletely  multispiral.  D,  Niligirica^ 
Blanf.  (lxxv,67). 

PALAiNA,  Semper.  (Pupoidea,  Pease.)  First  two  or  three 
whorls  much  smaller  than  the  others  (deciduous  ?).  Operculum 
membranaceous,  multispiral.    D,  scalariformis,  Pease  (Ixxv,  68). 

CLOSTOPHis,  Benson,  1860.  Shell  subbiconical ;  the  penultimate 
whorl  large,  the  last  descending,  solute,  subaxial,  small;  aperture 
with  continuous  peristome,  and  parietal  tooth.  Operculum 
unknown.     Z>.  Sankeyi,  Benson.     Caverns  near  Moulmein. 

MOUSSONiA,  Semper.  Peristome  nearly  continuous  with  a 
tooth  upon  the  centre  of  the  left  margin.  D,  typica,  Semper 
(Ixxv,  69). 

ARiNiA,  H.  and  A.  Adams.  Shell  subimperforated,  thin, 
smooth,  shining,  turriculated,  obtuse  at  the  summit,  last  whorl 
swollen ;  aperture  subcircular ;  margin  nearly  continuous  ;  colu- 
mellar  lip  angularly  dilated  in  the  middle.  Operculum  thin, 
calcareous,  paucispiral.     D,  minor^  Sowb.  (Ixxvi,  70). 

Opisthostoma,  Blanford. 

Syn, — Plectostoma,  Adams.     Scoliostoma,  Crespigny. 

Distr, — 5  sp.  India,  Borneo,  West  Africa.  0.  Fairbanki^ 
Blanford  (Ixxvi,  71). 

Shell  pupiform,  umbilicated,  with  a  regular  costulated  orna- 
mentation; apical  whorls  obliquely  distorted;  last  whorl  stran-* 
gulated,  separated  from  the  others,  and  applied  to  the  penultimate ; 
peristome  double,  free  portion  prolonged  backwards.    Operculum 
homy  (?). 

0.  De  G respigni ^  Ad&ms  (Plectostoma),  has  a  conical  spire, 
and  the  apical  whorls  are  not  excentric  to  the  axis  of  the  lower 
whorls. 

III.  Gyclostomea. 

Adamsiella,  Pfeiffer. 

Distr, — 16  sp.     West  Indies. 

Shell  pupiform  or  oblong-turreted ;  aperture  small,  subcircular ; 
peristome  usually  double,  more  or  less  expanded  or  reflected. 
Operculum  thin,  rather  cartilaginous,  whorls  few,  with  subcen- 
tral  nucleus.     A,  mirahilis,  Wood  (Ixxvi,  72). 

DiPLOPOMA,  Pfeiffer. 

Distr, — D,  architectonicum^  Gundl.  (Ixxvi,  73,  74). 

Shell  oblong-turreted.  Operculum  subduplicate,  acutely 
separated  at  the  margin ;  inner  layer  concave,  smooth ;  outer 
layer  inflated,  calcareous,  paucispiral,  nucleus  profoundly 
immersed. 
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Gtenopoma,  Shuttleworth. 

Distr, — 26  sp.  West  Indies.  C,  bilabiatum,  d'Orb.  (Ixxvi, 
75,  t6). 

Shell  ovate  or  cylindrically  turreted,  truncate  ;  aperture  sub- 
circular;  peristome  expanded,  mostly  duplicate;  umbilicate  or 
perforate.  Operculum  testaceous,  rather  narrowly  spiral,  the 
whorls  obliquely  sulcate,  nucleus  nearly  central. 

Cyclotopsis,  W.  T.  Blanford. 

Distr. — 3  sp.     India,  Mauritius.     C.  aemistriata^  Sowb.  (Ixxvi, 

11). 

Shell  widely  umbilicate,  turbinately  depressed,  spirally  Urate; 
aperture  subcircular.  Operculum  m'ultispiral,  duplex,  membran- 
aceous within,  testaceous  externally  with  the  margins  of  the 
whorls  elevated. 

Choanopoma,  Pfeiflfer. 

Distr. — 55  sp.     W.  Indies.     G.  lima,  G.  B.  Ad.  (Ixxvi,  78,  79). 

Shell  globular-turbinated  or  turreted,  spire  frequently  trun- 
cated ;  aperture  suboval  or  circular ;  peristome  usually  double, 
reflected.  Operculum  testaceous,  the  margins  of  the  whorls 
usually  free,  ribbed. 

LiciNA,  Gray.  Last  whorl  sometimes  detached  near  the  aper- 
ture; peristome  subreflected.     G.  evoluia,  Reeve  (Ixxvi,  80). 

JAMAiGEA,  C.  B.  Adams.  Shell  umbilicated,  globular-conic ; 
peristome  simple  or  double,  straight  or  reflected.  Operculum 
externally  convex,  its  whorls  obliquely  striated,  sublamellar. 
G.  anomala^  Ad.  (Ixxvi,  81). 

Chonbropoma,  Pfeiflfer. 

Distr. — 100  sp.  West  Indies.    G.  magnificum,  Sall^  (Ixxvi,  82). 

Shell  oblong-turreted,  or  globular-turbinated,  frequently  the 
apex  is  truncated ;  aperture  oval ;  lip  simple  or  more  or  less 
double,  nearly  direct,  a  little  expanded  or  reflected.  Operculum 
oval,  subcartilaginous,  flat,  paucispiral. 

CiSTULA,  Gray. 

Distr. — 42  sp.  West  Indies  and  neighboring  continent.  G. 
Saulim,  Sowb.  (Ixxvi,  83). 

Shell  globular-conic  or  oval,  or  oblong-turreted,  apex  usually 
truncated  ;  aperture  oval ;  peristome  single  or  double,  reflected. 
Operculum  thin,  cartilaginous,  paucispiral,  with  rapidly  enlarging 
whorls. 

TuDORA,  Gray. 

Distr. — 34  sp.  West  Indies  and  neighboring  continent.  T. 
mumia,  Lam.  (Ixxvi,  84). 

Shell  oval-oblong  or  turreted ;  aperture  oval,  angular  posteri- 
orly ;  peristome  single  or  double,  expanded.     Operculum  oval, 
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testaceous  externally,  flat,  paueispLral ;  the  whorls  obliquely  sil- 
lonated  or  striated,  nucleus  very  excentric. 

LEONiA,  Gray.  Peristome  simple,  subreflected.  Operculum 
oval,  calcareous,  unispiral,  convex  externally,  nucleus  lateral, 
near  the  columellar  lip.  T,  mamillaris^  Lam.  (Ixxvi,  85). 
Southern  Europe. 

Cyolostoma,  Lam. 

Etym, — Gycloa^  circle,  and  atoma^  mouth. 

Distr, — 120  sp.  About  half  in  Madagascar,  a  few  in  the  East 
and  West  Indies,  two  or  three  in  Europe.  G,  sulcatum,  Lam. 
(Ixxvi,  86).     C.  elegans,  Miiil.  (Ixxvi,  87). 

Shell  globular-conic  or  turriculated,  thin,  more  or  less  widely 
umbilicated ;  aperture  subcircular ;  peristome  single  or  double, 
straight  or  slightly  reflected.  Operculum  calcareous,  paucispiral, 
flattened,  nucleus  excentric. 

Animal  with  clavate  tentacles ;  sole  of  the  foot  divided  by  a 
longitudinal  groove,  the  sides  moved  alternatelj'^  in  walking;  the 
end  of  the  long  muzzle  is  also  frequently  applied,  as  by  the 
looping-snails  (Truncatellae),  and  used  to  assist  in  climbing. 

TROPiDOPUORA,  TroschcL  Shell  depressed  turbinate,  widely 
umbilicated  or  imperforate,  with  revolving  carinse  and  strias;  lip 
reflected,  sometimes  covering  a  part  of  the  umbilicus.  A  group 
of  usually  large  species  inhabiting  Madagascar.  C,  Cuvierianum, 
Petit  (Ixxvi,  88). 

LiTHiDiON,  Gray.  Shell  depressed,  widely  umbilicated;  aper- 
ture subcircular ;  peristome  simple,  thin  or  thickened.  Operculum 
paucispiral,  with  a  strong  subcentral  carina.  (7.  lithidion,  Sowb. 
(Ixxvi,  89). 

REVOiLiA,Bourguignat,  1881.  (Dedicated  to  M.  Georges  R^voil.) 
Shell  depressed,  discoidal,  spirally  ridged ;  umbilicus  wide  in 
young  individuals,  but  entirely  closed  in  adults  by  a  thin  dilation 
of  the  columellar  lip ;  peristome  continuous,  dilated-reflexed,  the 
lip  slightly  ascending  against  the  body-whorl  above.  JS.  Milne- 
Edwardsi,  Bourg.     E.  Africa.     Closely  allied  to  Lithidion. 

OTOPOMA,  Gray.  Shell  subglobose,  umbilicated;  peristome 
simple  or  a  little  reflected,  with  an  ear-like  process  covering  part 
of  the  umbilicus.  Operculum  convex  in  the  middle.  19  sp. 
Socotra,  Madagascar,  Zanzibar,  Mauritius,  India.  (7.  Naticotdes, 
Reel.  (Ixxvi,  90). 

LiOATELLA,  Martens.  Shell  rounded,  turbinate-conical,  usually 
banded;  peritreme  simple.  Cape  of  Good  Hope,  Mauritius, 
Madagascar.     G.  ligatum,  Miill.  (Ixxvi,  91). 

GSOBGiA,  Bourguignat,  1882.  (Dedicated  to  Georges  Revoil.) 
Umbilical  region  entirely  covered  by  a  callous  expansion  of  the 
inner  lip,  which  is  not  continuous  with  the  labrum  above.  Oper- 
culum perforated  in  the  centre,  interiorly  concave,  spiral,  covered 
by  a  mucilaginous  membrane,  externally  convex,  four-whorled. 
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the  whorls  rapidly  increasing,  thickened  along  the  canaliculated 
suture  and  terminating  in  a  tongue-like,  narrow  projection, 
appressed  to  the  circumference  of  the  last  whorl.  C,  Naticoides, 
Recluz.     Several  species.  East  Africa. 

ROCHEBRUNiA,  Bourguignat,  1882.  (Dedicated  to  Dr.  Roche- 
brune,  of  the  Museum,  Paris.)  Inner  lip  without  umbilical 
dilation,  so  that  the  umbilicus  is  open.  C.  Philippianum^  Pfeiffer. 
11  sp.     East  African  region. 

IV.   Gyclophorea, 

Operculum  thin,  corneous,  multispiral.  The  animals  of  this 
extensive  group  are  found  in  the  humid  parts  of  tropical  forests, 
either  concealed  among  the  debris  at  the  roots  of  trees,  or  in- 
habiting the  branches  and  foliage ;  some,  however,  prefer  dry 
and  arid  situations,  while  others  take  up  their  abode  in  the 
immediate  vicinity  of  the  sea. 

Cyclophorus,  Montfort. 

Etyrrt, —  Gyclos^  circle,  j^horeus,  bearer. 

Distr. — 200  sp.  Tropical,  mundane.  C.  volvulus,  Miill. 
(Ixxvi,  92). 

Shell  depressed,  openly  umbilicated  ;  aperture  circular ;  peris- 
tome continuous,  straight  or  expanded  ;  epidermis  thick.  Oper- 
culum horny,  many-whorled. 

Animal  with  long,  slender,  pointed  tentacles ;  foot  broadly 
expanded,  not  grooved. 

MYXOSTOMA,  Troschcl.  Shell  discoidal,  widely  umbilicated; 
peristome  double,  the  internal  margin  continuous,  external 
margin  reflected,  and  produced  into  a  tongue-like  form  pos- 
teriorly.    G,  Troschelij  Benson  (Ixxvi,  93). 

THEOBALDius,  NcviU.  Shell  subdiscoidal,  widely  umbilicated ; 
peritreme  circular,  thickened,  not  much  reflected,  continuous. 
Asiatic.     C.  annulatus,  Nevill  (Ixxvi,  94). 

SCABRINA,  Blanford.  Shell  depressed,  subdiscoidal,  widely 
umbilicated ;  epidermis  hispid ;  whorls  rounded ;  aperture 
circular,  peristome  thickened.  Operculum  thick,  corneous,  the 
margins  of  the  whorls  lamellately  elevated.  Asiatic.  G.  calyx, 
Benson  (Ixxvi,  95). 

BUCKLEYiA,  Higgins.  Shell  discoidal,  widely  umbilicated ; 
with  revolving  carinse,  and  deciduous  epidermis ;  aperture 
circular,  vertical,  margin  continuous,  adnate,  thin,  acute.  So. 
America.     G.  Martinezi,  Hidalgo  (Ixxvi,  96,  9T). 

MiCRAULAX,  Theobald.  Proposed  for  planorboid  species 
uniting  the  Myxostoma  type  with  the  turbinate  Lagocheilus. 

LAGOCHEiLUS,  Blauford.  Shell  conoid-subturbinate,  perforated, 
thin ;  aperture  round,  with  a  narrow  incision  in  the  posterior 
angle.     Operculum  thin.     Animal  with  a  j^landular  slit  at  the 
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upper  posterior  end  of  the  foot.  Indian.  (7.  tomotrema,  Benson 
(Ixxvi,  98). 

DiTROPis,  Blanford..  Shell  subvitreoiis,  translucent,  with 
revolving  carinae,  one  of  which  is  on  the  periphery.  .  Operculum 
with  the  margins  of  the  whorls  raised.  Indian.  C.  convexus, 
Blanf.  (Ixxvi,  99). 

ACROPTYCHiA,  Crosse  and  Fischer.  (Euptychia,  C.  and  F.) 
Shell  globosely  turbinate,  thin,  longitudinally  ribbed  ;  aperture 
subovate-circular,  the  margin  shortly  expanded ;  umbilicated. 
Operculum  corneous,  paucispiral.  Isp.  Madagascar.  G.metableta^ 
C.  and  F.  (Ixxvi,  100,  1). 

Leptopoma,  Pfeiffer. 

Distr. — 65  sp.  E.  Indies,  Philippines,  Australia.  L,  perplexurrij 
Sowb.  (Ixxvi,  2.)     L,  acutimarginatum,  Pfr.  (Ixxvi,  11). 

Shell  turbinated,  globular  or  conic,  narrowly  umbilicated; 
aperture  rounded;  peristome  nearly  continuous,  single  or  double, 
reflected.     Operculum  flattened,  membranous. 

DERMATOGERA,  H.  and  A.  Adams.  Animal  with  a  conical 
epidermal  horn  on  the  hind-part  of  the  foot.  L,  vitreum^  Lesson 
(Ixxvi,  3,  4). 

LEUCOPTYCHIA,  Crosse.  Shell  thinly  costate  longitudinally, 
and  with  several  spiral  striae.     G.  Tissqtianum,  Crosse  (Ixxvi,  5). 

AuLOPOMA,  Troschel. 

Distr. — 4  sp.     Ceylon.     A,  Itierij  Guerin  (Ixxvi,  6). 

Shell  depressed,  turbinated  or  subdiscoidal,  the  last  whorl 
anteriorly  detached  ;  peristome  free,  straight,  continuous.  Oper- 
culum corneous,  larger  than  the  aperture  of  the  shell,  and  having 
a  circular  groove  to  receive  the  margin  of  the  latter. 

Craspedopoma,  Pfeiffer. 

Syn, — Bolania,  Gray. 

Distr, — 9  sp.    Canaries,  Madeira.    (7.  lucidum,  Sowb.  (Ixxvi,  T). 

Shell  subturbinated,  rimate,  the  last  whorl  subcontracted  an- 
teriorly. Operculum  round,  horny,  externally  plane,  internally 
concave  with  a  submarginal  ridge.  ♦ 

Y.  Gyclotea, 

Operculum  more  or  less  thick,  formed  of  two  lamina,  internally 
corneous,  externally  calcareous,  multispiral. 

Cyathopoma,  Blanford. 

Distr. — 10  sp.  India,  Mauritius,  Seychelles.  C.  Deccanense, 
Blanf.  flxxvii,  8,  9). 

Shell  minute,  umbilicated,  turbinated,  or  somewhat  depressed ; 
epidermis  thick,  sometimes  hispid,  smooth,  spirally  striated,  or 
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lirated.  Operculum  truncate,  conoid,  concentric,  multispiral ; 
internally  membranous,  externally  shelly ;  external  margins  of 
the  whorls  raised  in  the  form  of  shelly  plates,  incurved ;  some- 
times sculptured. 

Animal  white,  with  a  short  oval  foot,  undivided  beneath ; 
tentacles  small,  black,  with  eyes  at  the  base. 

Cyclotus,  Guilding. 

Syn, — Poteria,  Gray. 

Distr, — 120  sp.  Tropical,  world-wide.  C.  plan&rbulus^  Lam. 
(Ixxvii,  10). 

Shell  subdiscoidal,  very  widely  umbilicated  ;  aperture  circular, 
entire ;  peristome  straight  or  sometimes  reflected.  Operculum 
orbicular,  calcareous,  a  little  concave  exteriorly. 

APEROSTOMA,  Troschcl.  Peristome  forming  a  posteriorly  pro- 
jecting angle,  not  reflected.  Operculum  with  ridged  whorls. 
C,  asperultis,  Sowb. 

CYRTOTOMA,  Morch  (Adams).  Last  whorl  free,  cylindrical ; 
aperture  rounded,  the  left  margin  dilated,  angulated  and  pro- 
duced posteriorly.     C  Mexicanus^  Menke  (Ixxvii,  12). 

AMPHiCYCLOTUS,  Crossc  and  Fischer.  Operculum  homy,  mul- 
tispiral, with  a  central,  wart-like  projection  inside.  Type,  G. 
Boucardij  Sall^.     Mexico. 

Opisthophorus,  Benson. 

Distr, — 16  sp.  Siam,  Java,  Borneo,  Sumatra.  0.  hiciliatvs^ 
Mouss.  (Ixxvii,  13). 

Shell  depressed,  widely  umbilicated;  suture  with  a  small  open 
tube;  peristome  double.  Operculum  calcareous,  rather  thick, 
double,  with  concamerations  between  the  two  disks,  which  are 
both  concave,  the  interior  one  with  a  corneous  epidermis. 

MiCHOPOMA,  Blanford.  Shell  turbinate ;  epidermis  fuscous, 
thick,  hirsute;  aperture  corrugate  within.  Operculum  multi- 
spiral,  calcareous  without,  corneous  within.  2  sp.  India.  0. 
hirsutus^  Beddome  (Ixxvii,  14). 

Rhiostoma,  Benson. 

Etym» — Bhion,  a  promontory. 

ZHstr, — 6  sp.  Siam,  Cochin  China.  0.  Haughtoni,  Benson 
(Ixxvii,  15). 

Shell  subdiscoidal,  broadly  umbilicated ;  last  whorl  separate, 
laterally  descending ;  aperture  free,  with  an  incision  at  the  top, 
and  a  subtubular  prominence  crowning  the  slit.  Operculum 
multispiral. 

OYCLOSURUS,  Morelet,  1881.  Shell  with  three  embryonal  spiral 
whorls,  then  disjoined  and  becoming  tubular  ;  aperture  circular, 
peristome  continuous,  simple.    Operculum  corneous,  multispiral. 
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The  separation  of  the  whorls  commenced  in  Rhiostona,  here 
becomes  very  striking.  A  sufficiently  large  number  of  speci- 
mens were  obtained  to  show  that  this  is  a  normal  form.  Syn, — (?) 
Orygoceras,  Brusina,  1882.  Distr — G.  Mariei,  Morel.  (Ixxvii, 
16).    Mayotte  Isl.     Fossil.    Miocene;  Dalmatia. 

Pterocyclos,  Benson. 

Syn, — Steganostoma,  Troschel. 

Distr — 26  sp.  India,  China,  East  Indies.  P.  anguliferuSj 
Souleyet  (Ixxvii,  17,  18). 

Shell  subdiscoidal,  widely  umbilicated ;  peristome  expanded, 
produced  into  a  little  wing  at  the  suture.  Operculum  thick,  com- 
posed of  a  number  of  calcareous  spiral  laminae. 

SPIRACULUM,  Pearson.  Distinguished  by  the  possession  of  a 
retro  verted  sutural  tube  open  at  both  ends,  and  by  a  modifica- 
tion of  the  form  of  the  mantle  corresponding  to  the  same.  5  sp. 
India.     S.  hispidum^  Benson  (Ixxvii,  19,  20). 

DiADEMA,  Pease.  (Garrettia,  Pease.)  Shell  globosely  turbi- 
nate, umbilicated ;  peristome  continuous,  simple,  subcircular, 
free  or  scarcely  adnate.  Operculum  subcartilaginous,  elevately 
spirally  lamellar,  concave  within,  widely  reflected  at  the  base. 
3  sp.     Polynesia.     Z>.  parva^  Pease  (Ixxvii,  21). 

COELOPOMA,  A.  Ad. 

Distr, — G,  Japonicum,  A.  Ad.  (Ixxvii,  22,  25).     Japan. 

Shell  subdiscoidal,  widely  umbilicated  ;  peristome  simple,  sub- 
angulated  above.  Operculum  elate,  conical,  concave,  corneous, 
spiral. 

ALYCiEUS,  Gray. 

Distr, — 54  sp.    India,  East  Indies,    A,  gibbus,  Per.  (Ixxvii,  23). 

Shell  conical  or  depressed ;  whorls  rounded,  with  profound 
sutures ;  last  whorl  ventricose,  strangulated,  and  tortuous  near 
the  rounded  aperture;  peristome  double,  the  exterior  edge 
reflected.     Operculum  corneous,  multispiral. 

Hybocystis,  Benson. 

Syn, — PoUicaria,  Gould  (in  part). 

Distr. — 3  sp.  Burmah,  Siam,  Cambodia.  H.  gravida,  Benson 
(Ixxvii,  24). 

Shell  pupiform ;  peristome  continuous,  reflected,  with  a  supe- 
rior process.  Operculum  multispiral,  calcareous,  with  four  or 
five  whorls  externally,  and  one  and  a  half  whorls  internally. 

Family  Relations  Doubtful. 

Chondrella,  Pease. 

Distr. — 3  sp.     Central  Polynesia.     G.  parva,  Pease,  Taheiti. 
Shell  globosely  conical,  rather  thin,  striate,  imperforate  or 
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rimate :  aperture  subcircular ;  peristome  simple,  thin,  margins 
widely  separated ;  columella  callously  appressed,  widely  dilated. 
Operculum  testaceous,  smooth  and  flat  externally,  the  nucleus 
obsolete,  slightly  concave  and  costate  within. 

Animal  without  tentacles,  the  eyes  immersed  in  the  top  of  the 
head. 

Ferussina,  Grateloup. 

Etym. — Named  in  honor  of  Baron  Ferussac. 

Syn, — Strophostoma,  Desh. 

Distr, — Fossil.  Miocene;  Europe.  F.  tricarinata,  Braun 
(Ixxvii,  36,  21). 

Shell  oval-globular,  or  subturbinate  ;  aperture  turned  upwards 
and  applied  to  the  side  of  the  spire,  rounded  ;  peritreme  contin- 
uous ;  umbilicus  open,  frequently  bordered  by  a  spiral  keel. 

8C0LI08T0MA,  Braun.  Shell  turriculated ;  aperture  rounded, 
turned  up  upon  the  spire,  entire ;  lip  thick,  varicose,  reflected, 
F,  megalostoma^  Sandb.  (Ixxvii,  50). 

Thyrophoeblla,  Greef,  1882. 

Distr, —  T.  Thomensis,  Greef.  Island  of  St.  Thomas,  W.  Coast 
of  Africa. 

Shell  sinistral,  thin,  transparent,  nearly  orbicular,  with  a  slight 
yellowish  epidermis  ;  umbilicated  ;  whorls  sharply  keeled  ;  aper- 
ture half-round,  with  sharp  simple  margin ;  furnished  with  an 
operculum,  connected  or  hinged  to  the  shell  instead  of  being  a 
separate  growth  of  the  animal — so  that  the  shell  is  a  true  terres- 
trial bivalve ;  the  operculum  being  pushed  open  like  a  door  for 
the  exclusion  of  the  animal  and  shutting  upon  it  when  withdrawn ; 
the  lines  of  sculpture  of  the  shell  are  also  continued  without 
break  upon  the  surface  of  the  operculum.     Terrestrial. 

The  animal  is  not  described,  although  the  author  states  that 
two  of  the  five  specimens  obtained  contained  the  soft  parts. 
Not  figured. 

Family  HELICINID^. 

Shell  turbinated,  subglobose  or  depressed ;  columella  generally 
very  callous  ;  aperture  semilunar,  with  a  thick,  simple  lip ;  um- 
bilicus covered  by  the  columellar  callus.  Operculum  suboval  or 
subtriangular,  testaceous  or  corneous,  mostly  lamellar. 

Lingual  teeth  with  a  single  central,  flanked  on  each  side  by 
three  laterals  (xii,  43).  Head  proboscidiform ;  tentacles  subulate, 
with  the  eyes  at  their  outer  bases.     Foot  elongated. 

The  tentacles  are  more  slender  and  produced  and  the  caudal 
extremity  of  the  foot  is  more  elongate  than  in  the  Cyclophoridae ; 
the  operculum,  moreover, is  formed  on  an  entirely  different  plan, 
and  the  aperture  of  the  shell,  instead  of  being  circular,  is  semi- 
lunar in  outline.     In  their  habits  they  are  very  similar  to  the 
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animals  of  the  Cyclophoridse,  but  are  considerably  more  loco- 
motive and  lively ;  in  common  with  some  other  mollusks,  as  the 
Neritidse  and  EUobiidse,  they  possess  the  faculty  of  removing 
the  inner  septa  and  columella  of  the  shell. 

Helicina,  Lam. 

Syn. — Ampullina,  Blainv.     Pitonillus,  Montf. 

Distr, — 350  sp.  West  Indies,  tropical  America,  Pacific 
Islands,  Australian  Islands,  Philippines.  H,  variegata^  Orb. 
(Ixxvii,  28). 

Shell  globose,  depressed  or  keeled,  callous  beneath  ;  aperture 
squarish  or  semilunar ;  columella  flattened ;  peristome  simple, 
expanded.  Operculum  shelly  or  membranous,  squarish  or  semi- 
ovate,  lamellar. 

OLiGYRA,  Say.  Shell  subglobular  or  conic,  spire  and  last  whorl 
of  about  equal  height,  peristome  expanded.  H.  occulta,  Say. 
United  States. 

PACHYSTOMA,  Swain«on.  Shell  conically  depressed,  carinated. 
H  agglutinanSj  Sowb.  (Ixxvii,  29,  30). 

POSNIA,  H.  and  A.  Adams.  Peristome  subdentate  interiorly. 
S,  depressa,  Gray  (Ixxvii,  31). 

IDESA,  H.  and  A.Adams.  Peristome  simple,  sharp.  H,  rotunda. 
Orb.  (Ixxvii,  32). 

EMODA,  H.  and  A.  Adams.  Peristome  simple,  thick,  obtuse. 
H, /estiva,  Sowb.  (Ixxvii,  33). 

PEEENNA,  Guppy,  1867.  Shell  depressed,  whorls  lirate  and 
carinate.  Operculum  thin,  suboval,  concentrically  striate, 
nucleus  subcentral.     H,  lamellosa,  Guppy.     Isl.  Trinidad. 

DAWSONELLA,  Bradley.  Aperture  small,  lip  thickened  within, 
columella  with  a  wide-spreading  linguiform  callus  covering  the 
axis.  Carboniferous ;  United  States.  H,  Meeki,  Bradley 
(Ixxvii,  34). 

Trochatella,  Swainson. 

Distr, — 34  sp.   West  Indies.    T.  cons^eZZa^a, Morel.  (Ixxvii,  35). 

Shell  trochiform  or  globular-conic ;  aperture  subtriangular ; 
peristome  simple,  expanded  ;  base  not  callous. 

viana,  H.  and  A.  Adams.  ( Rhynchocheila,  Shutt.  Hapata, 
Gray.)  Shell  subcarinated ;  lip  with  a  superior  sinus.  T.regina, 
Morel.  (Ixxvii,  36). 

ScHAZiCHEiLA,  Shuttleworth. 

Distr. — 5  sp.  West  Indies,  Central  America.  S.  aZaZa,  Menke 
(Ixxvii,  37,  38). 

Shell  with  spiral  epidermal  fringes ;  peristome  profoundly 
incised  at  the  suture.  Operculum  thin,  testaceous,  with  an  intra- 
marginal  rib. 
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Alcadia,  Gray. 

Distr, — 28  sp.     West  Indies.     A,  Brownii  (Ixxvii,  39). 

Shell  Helix-shaped,  often  velvety,  callous  beneath  ;  columella 
flattened,  straight ;  peristome  slit  in  front.  Operculum  shelly, 
semiovate,  with  a  tooth-like  process  adapted  to  the  slit  in  the 
peristome. 

LuciDELLA,  Swainson. 

Di8tr. — 5  sp.     West  Indies.     L,  aureola^  Fer.  (Ixxvii,  40). 

Shell  depressed,  heliciform,  slightly  callous  at  the  base  ;  aper- 
ture triangular,  sinuous ;  peristome  thickened,  with  superior  and 
inferior  tooth-like  internal  laminae.     Operculum  membranous. 

BouRGiERA,  PfeifFer. 

Distr. — 2  sp.  Equador.  B.  heliciniformis^  Pfr.  (Ixxvii, 
41,42). 

Shell  heliciniform,  subglobose;  aperture  oval;  peristome  ex- 
panded, produced  at  the  base.     Operculum  paucispiral,  corneous. 

Bourciera  absorbs  away  the  inner  whorls  of  the  shell,  like 
Helicina ;  its  dentition  also  agrees  with  that  group. 

Stoastoma,  C.  B.  Adams. 

Etym,-^Stoa,  pillared,  stoma ^  mouth. 

Syn, — Hemicyclostoma,  C.  B.  Ad. 

Distr, — 83  sp.  One  in  Isle  of  Opara ,  Philippines ,  one  in  Hay ti ; 
all  the  others  in  Jamaica.     S.  pisum,  C.  B.  Ad.  (Ixxvii,  43). 

Shell  minute,  globose-conic  or  depressed,  spirally  striated ; 
aperture  semioval ;  peristome  continuous ;  inner  margin  straight, 
forming  a  small  spiral  keel  round  the  umbilicus.  Operculum 
shelly,  lamellar. 

ELECTRiNA,  Gray.  Shell  smooth.  S.  succineaj  Sowb.  (Ixxvii, 
44),  is  the  only  species. 

wiLKiNSONiEA,  CWtty,  1851.  Shell  subdiscoidal,  spirally  car- 
inated,  last  whorl  much  produced.     S.  Wilkinsoneanum^  Chitty. 

FADYBNiA,  Chitty,  185T.  Shell  with  the  spire  depressed,  sub- 
angular  on  the  upper  part  of  the  last  whorl,  subplanate  at  the 
periphery,  subangulated  below,  and  subplanate  round  the  umbil- 
icus.    S,  Fadyenianum^  C.  B.  Ad. 

MBTOALFBiA,  Chitty,  1857.  Shell  depressed  conic.  S.  Metcalfe- 
ianum,  Chitty. 

PETiTiA,  Chitty,  1851.  Shell  globose,  discoid.  S.  Petitianum, 
C.  B.  Ad. 

LiNBSLBYA,  Chitty,  185T.  Shell  globose,  conic.  8.  Lindsley- 
anum^  C.  B.  Ad. 

BLANDiA,  Chitty,  185T.  Shell  subdiscoidal.  S,  Blandianum, 
C.  B.  Ad. 

LEWisiA,  Chitty.  Shell  subdiscoidal;  aperture  semiovate; 
peristome  continuous,  with  a  spiral  callus  at  the  base  excessively 
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developed,  usually  soldered  by  its  extreme  edge  to  the  last 
whorl,  and  forming  over  the  umbilicus  an  arch,  having  the 
opening  larger  than  the  aperture  of  the  shell.  S.  Philippiana, 
C.  B.  Ad.  (Ixxvii,  45,  46). 

Proserpina,  Guilding. 

Syn. — Odontostoma,  d'Orb. 

Distr, — t  sp.  West  Indies,  Northern  So.  America.  P.  depressa, 
d'Orb.  (Ixxvii,  47). 

Shell  orbicular-depressed,  polished,  covered  at  the  base  by  a 
shining  callus ;  aperture  semioval,  lip  sharp ;  columella  and 
parietal  wall  with  dentiform  lamellse.     No  operculum. 

PROSERPINELLA,  Bland,  1865.  Columellar  fold  absent ;  having  a 
single  parietal  tooth.     P.  Berendti,  Bid.     Mexico. 

CYANE,  H.  Ad.,  18T0.  Columella  truncate  below.  P.  Blandiana, 
Ad.     Peru. 

Ceres,  Gray. 

Distr. — 2  sp.  Mexico.  G.  eolina^  Duclos  (Ixxvii,  49).  Shell 
heliciniform,  carinated  at  the  periphery,  upper  surface  rugose, 
epidermis  thin,  callous  at  the  base ;  lip  sharp,  with  spiral  laminae 
within  the  aperture ;  columella  with  dentiform  laminse. 

Order  SCUTIBRANCHIATA. 

Branchiae  pectinated,  placed  in  a  cavity  in  the  upper  part  of 
the  neck,  or  at  the  inferior  edge  of  the  mantle,  around  the  foot. 
Dioecious. 

Shell  usually  spiral  (globular  or  pyramidal)  or  conical,  holos- 
tomate. 

Suborder  podopthalma.  Shell  spiral.  Operculum  usually 
present  and  paucispiral  or  inultispiral.  Eyes  on  peduncles, 
separate  from  the  tentacles. 

Suborder  edriopthalma.  Shell  conical,  not  spiral ;  no  oper- 
culum ;  eyes  sessile. 

Suborder  PODOPTHALMA: 

Family.  NERITID^. 

Shell  thick,  semiglobose,  porcellanous ;  spire  very  small ;  cavity 
simple,  from  the  absorption  of  the  internal  portions  of  the  whorls ; 
aperture  semilunate ;  columellar  side  expanded  and  flattened ; 
outer  lip  acute.     Operculum  shelly,  subspiral,  articulated. 

At  each  end  of  the  columella  there  is  an  oblong  muscular 
impression,  connected  on  the  outer  side  by  a  ridge,  on  which 
the  operculum  rests ;  within  this  ridge  the  inner  layers  of  the 
shell  are  absorbed. 

Animal  with  a  broad,  short  muzzle,  and  long  slender  tentacles ; 
eyes  on  prominent  pedicels,  at  the  outer  bases  of  the  tentacles ; 
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foot  oblong,  triangular.     Lingual  dentition  similar  to  the  Turbi- 
nidae.     Teeth  T  ;  uncini  very  numerous  (xii,  44,  45). 

Nerita,  Linn. 

Etym. — Nerites,  a  sea-snail,  from  Nereis. 

Dintr, — Over  200  sp.  Nearly  all  warm  seas.  West  Indies, 
Red  Sea,  Zanzibar,  Philippines,  Australia,  Central  Pacific,  West 
America.  Many  of  the  American  species  dwell  in  the  streams  ; 
one  species  at  the  Philippines  sometimes  climbs  up  trees. 

Fossil,  60  sp.  Lias — ;  Britain,  etc.  The  palaeozoic  Nerites 
are  referred  by  d'Orbigny  to  Turbo,  Natica,  etc. 

N,  polita^  Linn.  N,  peleronta,  Linn.  N.  histrio,  Linn.  JV. 
undata^  Linn.  (Ixxviii,  51-54). 

Shell  thick,  smooth  or  spirally  grooved ;  epidermis  horny ; 
outer  lip  thickened  and  sometimes  denticulated  within ;  colu- 
mella broad  and  flat,  with  its  inner  edge  straight  and  toothed. 
Operculum  shelly. 

Animal  with  the  mantle-margin  festooned.  Living  on  rocks 
and  stones,  and  said  to  be  most  active  during  the  night,  when 
they  roam  about,  feeding  on  the  algae;  their  eggs  are  ovate, 
covered  with  a  horny  skin,  and  attached  to  other  shells, 

PELERONTA,  Oken.  (Pila,  Klein.  Ritena  and  Tenare,  Gray.) 
Inner  lip  rugose,  outer  lip  dentate  within.  N,  Deshayesii,  Recluz 
(Ixxviii,  55). 

THELiosTYLA,  Morch,  (Natcrc,  Gray.  Dontostoma,  Klein.) 
Innerlip  granulated  or  tuberculated.  N,  exuma^Jjinn,  (Ixxviii, 56). 

DEiANiRA,  Stolicz.  Shell  subglobose,  consisting  of  few  whorls, 
the  last  of  which  is  the  largest,  often  carinated  posteriorly ; 
aperture  large,  semilunar ;  inner  lip  thick  with  three  folds,  the 
posterior  one  of  which  is  the  strongest.  Operculum  broadly 
oval,  calcareous,  with  a  tooth  on  the  inner  edge,  and  a  groove 
corresponding  to  the  strong  posterior  fold  of  the  inner  lip.  Cret., 
fresh  and  brackish  water  deposits  of  the  N.  Eastern  Alps.  N, 
bicarinaia^  Stol.  (Ixxviii,  5T,  58). 

LissocHiLUS,  Petho.,  1882.  Outer  lip  sharp,  not  thickened  nor 
dentate  within,  inner  lip  not  dentate.  Triassic  and  Jurassic. 
N.  sigaretina,  Buv. 

OTOSTOMA,  d'Arch.,  1859.  (?  Lyosoma,  White.)  Shell  thick, 
globose  ;  upper  part  of  body-whorl  with  somewhat  curved  folds 
and  very  fine  spiral  lines  ;  inner  lip  callously  thickened,  toothed; 
outer  lip  obliquely  truncate,  not  thickened  within.  N.  rugosa, 
Hoeningh.     Cretaceous. 

Deshayesia,  Raulin,  1844. 

Etym. — Dedicated  to  M.  Deshayes,  author  of  "  Description  des 
Animaux  sans  Vert^bres  dans  le  bassin  de  Paris,"  etc. 

Syn. — Naticella,  Grateloup  (non  Mtinster).  Oncochilus,  Petho., 
1882. 
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Distr, — 2  sp.  Oligocene  and  Miocene ;  Paris  and  Bordeaux 
basins.     D,  Neritoides,  Grat.  (Ixxviii,  59). 

Shell  subglobose,  thick,  umbilicated ;  spire  short ;  aperture 
entire,  semicircular,  oblique ;  columella  oblique  ;  callosity  den- 
ticulated ;  umbilicus  covered  by  the  callosity ;  right  lip  acute, 
smooth  internally. 

This  genus  presents  a  very  remarkable  combination  of  the 
characters  of  Natica  and  Nerita,  and  appears  to  establish  a  pas- 
sage between  these  two  genera,  types  of  distinct  families. 

Neritopsis,  Grateloup. 

Syn, — Radula,  Gray.  Peltarion,  Desl.  Cyclidia,  RoUe.  Del- 
phinulopsis  (in  part),  Laube.  Scaphanidia,  Miill.  (The  last 
three  founded  on  opercula.) 

Distr, — 1  recent  and  20  fossil  sp.  Triassic — ;  Europe.  N, 
radula,  Linn.  (Ixxviii,  60-62). 

Shell  subglobular,  neritiform,  with  the  spire  a  little  elevated ; 
columellar  lip  not  dentate,  largely  excavated  or  sinused  in  the 
middle.  The  fossil  opercula  of  this  genus  were,  until  recently, 
believed  to  be  the  beaks  of  cephalopods  (Peltarion). 

Neritoma,  Morris. 

Distr, — Jurassic ;  Europe.     -A7.  angulata,  Sowb.  (Ixxviii,  63). 

Shell  ventricose,  thick ;  apex  eroded  ;  aperture  with  a  notch 
in  the  middle  of  the  outer  lip ;  inner  lip  excavated  in  the  middle, 
without  teeth.  Casts  of  this  shell  are  common,  and  exhibit  the 
condition  of  the  interior  characteristic  of  all  the  Nerites ;  it  was 
probably  fresh  water. 

NERiDOMUS,  Morris  and  Lycett.  Shell  smooth,  ovately  globose ; 
spire  small,  oblique ;  the  last  whorl  very  large  ;  aperture  ovate 
or  semilunar ;  outer  lip  thick,  inner  lip  thick,  convex  and  smooth. 
Great  Oolite;  England.     N,  hemisphwrica,  Romer  (Ixxviii,  64). 

Neritina,  Lam. 

Syn, — Neritella,  Humph.     Lamprostoma,  Swains. 

Distr, — 140  sp.  Tropical  and  subtropical;  West  Indies, 
Europe,  India,  Philippines,  Polynesia,  West  America.  Fossil, 
20  sp.     Jurassic,  Eocene — .     N,  communis,  Quoy  (Ixxviii,  65). 

Shell  globular,  rather  thin,  aperture-margin  thickened  ;  outer 
lip  acute ;  inner  lip  straight,  denticulated.  Operculum  shelly 
with  a  flexible  border;  exhibiting  two  processes  which  von 
Martens  calls  the  "rib"  and  "peg,"  and  in  which  he  nas  found 
the  characteristics  of  several  groups  of  minor  value.  Animal 
similar  to  Nerita. 

Neritina  can  only  be  distinguished  from  Nerita  by  slight  dif- 
ferences in  the  operculum  and  by  the  general  facies. 

The  Neritinse  are  small,  smooth  globular  shells,  ornamented 
with  a  great  variety  of  black  or  purple  bands  and  spots,  covered 
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with  a  polished  homy  epidermis.  They  are  mostly  confined  to 
the  fresh  waters  of  warm  regions.  One  species  (^N,  JluvicUilis) 
is  found  in  British  rivers,  and  in  the  brackish  water  of  the  Baltic. 
Another  extends  its  range  into  the  brackish  waters  of  the  North 
'American  rivers ;  and  the  West  Indian  N.  viridis  and  meleagrxs 
are  found  in  the  sea. 

Some  are  amphibious,  clinging  to  the  roots  of  Nipah  palms 
and  other  trees  on  the  margins  of  rivers,  while  a  few  inhabit  the 
foliage  of  tall  trees  that  overhang  the  waters. 

NEBiTiNA  (restricted),  Swainson.  Shell  globular  or  oval-conic, 
usually  brilliantly  ornamented  with  colors ;  inner  lip  crenulated, 
rarely  simple.     Philippines,  £tc. 

THEODOXUS,  Montf.  (Vitta  [Klein],  Adams.  Puperita,  Gray. 
Elea,  Ziegler.)  Shell  transverse,  smooth  or  nearly  so ;  inner  lip 
flattened,  simple-edged  or  denticulated.  Operculum,  peg  rudi- 
mentary. Inhabits  the  fresh  waters  of  Europe.  Kobelt  has 
divided  this  group  into  nebitoglobus,  for  species  of  the  form  of 
N.flumatilis  (Ixxviii,  66), and  nebitioonus,  for  the  conical  forms, 
like  N,  MerUmiana  (Ixxviii,  67). 

DOSTiA,  Gray.  (Mitrula,  Menke.)  Shell  sandal-shaped,  solid, 
the  apex  completely  posterior  and  a  little  lateral ;  peristome  con- 
tinuous and  free ;  inner  lip  septiform,  arcuated  and  denticulated 
in  the  centre  of  its  margin.  Brackish  water,  East  Indies.  N, 
crepidularia.  Lam.  (Ixxviii,  68). 

CLYPEOLUM,  Reel.  (NeritcUa  f  Humph.],  Adams.)  Shell  glob- 
ular, oval  or  conic;  thin,  covered  by  a  corneous  epidermis; 
aperture  semilunar ;  inner  lip  straight,  flattened,  smooth  or  den- 
ticulated on  the  margin ;  outer  lip  very  full,  often  produced  into 
a  tongue  upon  the  spire  posteriorly.  Operculum,  peg  and  rib 
well  developed,  quite  separated  from  each  other.  Mostly  Poly- 
nesian.    N.  pulligera,  Linn.  (Ixxviii,  69,  70). 

CLiTHON,  Montfort.  (Corona,  Recluz.)  Shell  coronated  with 
tubercles,  or  short  or  long  spines,  covered  with  a  corneous  epi- 
dermis ;  inner  lip  usually  denticulated,  presenting  frequently  a 
large  superior  tooth.  Operculum  with  peg  and  rib  both  well 
developed,  connected  in  half  their  length.  The  spines  that 
usually  ornament  the  whorls  are  tubular,  and  sometimes  very 
long ;  the  Clithons  inhabit  tropical  countries  ;  they  crawl  slowly, 
and  only  show  during  locomotion  the  tentacles  and  the  tip  of 
the  muzzle;  they  prefer  a  stony  bottom,  clear  and  free  from 
weeds,  j^here  the  water  is  tolerably  quiet.  N,  longispina 
(Ixxviii,  71). 

nebitona,  Martens.  Peg  of  the  operculum  depressed,  almost 
flat,  lobate  at  its  tip.  N,  labiosa,  Sowb.  (Ixxviii,  72).  Fresh  water, 
Polynesia.     Too  close  to  Clypeolum. 

nebitodbyas,  Martens.  Rib  of  the  operculum  deeply  furrowed, 
multilobate  at  the  tip,  and  deeply  excavated  beneath.     Living 


on  damp  foliage  abo vie  the  water.  Philippines.  N,  cornea  axid 
N,  Fhilippinarum  are  members  of  thi^,  group— whjch'  is  too 
close  to  the  typical  one. 

SMARAGDiA,  Isscl.  (GalllardoUa,  Bourg.)  Eyea  sesstle,  not 
stalked.     ^.  vm^Zts,  LinnV  (Ix^viii,  T 3). 

NERiPTERON,  Lcsson.  Shell  flattened ,  bianrlculated  posteriorly ; 
spire  posterior,  lateral;  inner . lip  septifbrm,  its  margin  denticu- 
lated.    Polynesian.     N,  vespertina^  B>ecluz  (Ixxviii,  t4V 

ALiNA,  Recluz.  Shell  flattened,  dilated  posteriorly,  tn6  upper 
end  of  the  exteriot*  lip  pi^olonged  upon  the  spire,  transrersely; 
inner  lip  finely  denticulated.  Scarcely  different  from  Neripteroii. 
Polynesia.     N.  latissima,  Brod.  (Ixxviii,  75). 

Navicella,  Lam. 

Etym, — Navicellu,  a  small  boat. 

Syn, — Catillus,  Humph.     Cibota,  Brown. 

Distr. — 33  sp.  India,  Mauritius,  Moluccas,  Australia;  Pacifl(5. 
N,  apiata,  Guillou  (Ixxviii,  16.)   N.  JanelU^  Red.  (ixxviii,  7?)'.  ■ 

Shell  oblong,  smooth,  limpet-like ;  with  a  posterior,  submar- 
ginal  apex ;  aperture  as  large  as  the  shell;  with  a  sniall'columellar 
shelf,  and  elongated  lateral  muscular  scars.  Operculum  very 
small,  shelly,  with  horny  margin,  with  a  lateral  apophysis 
(Ixxviii,  18). 

Head  large ;  foot  attached  on  each  side  to  the  visceral  mass, 
forming  a  cavity  open  behind.  The  operculum  is  applied  to  the 
dorsal  side  of  the  foot  and  is  concealed  in  the  cavity  which  it 
forms  with  the  visceral  mass.  The  species,  which  are  exclusively 
East  Indian  and  Polynesian,  are  usually  found  on  the  banks  of 
rivers  adhering  to  floating  sticks  and  to  the  petioles  and  roots 
of  the  Nipah  palms  and  other  plants  that  live  near,  the  rivers ; 
they  are  also  found, attp-ched  to  smooth  stones., 

SEPTARiA,  Fer.  Apex  submarginal.  N,  Entrecasteauocii,  Recluz 
(Ixxviii,  19).  ; 

ELARA,  H.  and  A.  Adams.  Apex  a  little  elevated  above  the 
posterior  margin,  laterally  recurved.  N.  Lapeyrousei^  'Reel, 
(Ixxviii,  80). 

Dr.  Gray  has  divided  the  genus  from  characters  derived  mostly 
from  the  opercula,  partly  from  the  shells :  like  the  smaller  groups 
above  noted,  these  are  very  unsatisfactory. 

CATILLUS,  Humph.'  (=  Navicella,  restricted.)  Shell  elliptical, 
mouth  wide  ;  inner  lip  flat,  shelving,  transverse  or  slightly  regu- 
larly arched.     Operculum.,  shelly  plate  subquadrangular. 

EL  AN  A,  Gray.     Operculum  moderate,  thin.  .'. 

LAODiA,  Gray.  Operculum  moderate,  as  long  or  longer  than 
broad,  thick ;  upper  lobes  Subequal,  obtuse  or  aciite ;  the  right 
rib  indistinct  and  separated  from  the  margin  by  a  granular  spatfe, 
20 
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which  is  widest  in  the  middle  of  the  edge;   nucleus  obscure, 
punctured. 

PABiA,  Gray.  Shell  elliptical,  mouth  wide;  inner  lip  flat, 
shelving  upwards,  produced  and  truncated  in  the  middle,  with  a 
roundish  notch  on  /each  side  near  the  margin  of  the  cavity. 
Operculum,  shelly  plate  subquadrangular,  lower  edge  straight, 
transverse,  with  a  flexible  flap,  the  upper  edge  with  two  lobes, 
the  marginal  lobe  elongate,  linear. 

STENOPOMA,  Gray.  Shell  elongate;  mouth  elongate,  narrow. 
Operculum  oblong-elongate,  the  horny  part  triangular,  very, 
oblique,  acute  near  the  nucleus,  and  rounded  at  the  end ;  shelly 
plate  elongate,  thin,  with  two  elongated  ridges  on  the  upper  end, 
the  marginal  one  produced  into  a  spine,  with  a  notch  on  its  left 
margin. 

OBTHOPOMA,  Gray.  Operculum  oblong ;  horny  part  triangular, 
rather  oblique ;  shelly  plate  half  oblong,  rather  narrowed  above, 
and  rounded  at  the  upper  edge,  with  a  very  slight  fold  diverging 
from  the  nucleus  to  the  left  upper  margin ;  the  anterior  carti- 
laginous flap  large,  broad.     Shell  unknown. 

The  characters  of  all  these  divisions  so  run  together  through 
a  series  of  specimens  that  they  may  be  regarded  as  practically 
worthless. 

Velates,  Montfort. 

Distr, — Tertiary.     V.  perversa^  Linn.  (Ixxviii,  81,  82). 

Shell  oval-conic,  spiral  at  the  apex  only ;  last  whorl  greatly 
enlarged,  'resembling  Trochita  in  shape ;  aperture  basal,  semi- 
circular, forming  with  the  wide  flat,  shelf-like  columellar  lip  a 
circular  outline ;  columellar  lip  dentate. 

VELATELLA,  Meek,  1878.  Cretaceous  and  Laramie;  United 
States.     F.  carditoides,  Meek  (Ixxviii,  85,  86). 

PiLEOLUs  (Cookson),  J.  Sowerby. 

Etym. — Pileolus^  a  little  cap. 

Distr. — Marine ;  only  known  as  fossils. 

Shell  limpet-like  above,  with  a  subcentral  apex;  concave 
beneath,  with  a  small  semilunar  aperture,  and  a  columellar  disk, 
surrounded  by  a  broad,  continuous  peristome. 

The  secondary  species  have  the  basis  generally  rounded  and 
the  apex  subcentral,  while  the  tertiary  species  have  it  more  oval 
and  the  apex  terminal ;  to  the  latter,  approaching  more  nearly 
the  recent  Navicellse,  Deshayes  applies  the  subgeneric  name 
TOMOSTOMA.     P.  radiatus,  d'Orb.  (Ixxviii,  83,  84). 

Family  LIOTIID^. 

Shell  depressed  spiral,  white,  ribbed,  sometimes  cancellate,  or 
nodulous ;  aperture  orbicular,  rarely  pearly  within.  Operculum 
corneous  inside,  outside  having  a  calcareous  coat  formed  of 
separate,  pearl-like,  shelly  particles  placed  in  spiral  lines. 
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The  animal  differs  from  that  of  Turbo  by  the  absence  of  lobes 
between  the  tentacles,  but  appendages  are  present  on  the  outer 
side  of  these ;  median  head-lobes  are,  however,  known  in  Oyclo- 
strema,the  animal  of  which  rather  resembles  that  of  Scissurella ; 
the  body  is  cylindrical,  tentacles  either  thick  and  short  or  thin 
and  prolonged;  foot  small,  with  short  appendages,  head  pro- 
duced, eyes  on  conspicuously  thickened  bulgings. 

LiOTiA,  Gray. 

Distr. —  Tropical  and  subtropical.  Fossil.  Jurassic — .  L, 
scalaroides,  Reeve  (Ixxix,  8T). 

Shell  turbinated  or  depressed,  varicose,  perforated  or  umbili- 
cated ;  whorls  ribbed  or  cancellated ;  aperture  rounded,  pearly 
within  ;  peristome  thick,  callously  margined. 

ABENE,  H.  and  A.  Adams.  Whorls. muricated,  the  last  sub- 
spinous or  angulated ; .  peritreme  more  or  less  angular.  L, 
australis^  Kiener  (Ixxix,  88). 

Ctolostbema,  Marryat. 

Syn, — Delphinoidea,  Brown.     Lippistes,  Montf. 

DxBtr. — 23  sp.  Mostly  Japan  and  Philippines ;  Europe,  Aus- 
tralia, West  Indies.  C.  cancellata,  Marryat  (Ixxix,  89).  Fossil. 
Tertiary. 

Shell  orbicular,  depressed,  widely  umbilicated,  spire  short; 
whorls  transversely  striated  or  cancellated ;  aperture  round,  not 
nacreous ;  peristome  continuous,  simple. 

Animal.  Eye-peduncles  very  short ;  tentacles  ciliated  ;  foot 
with  long,  curved,  linear  auricles  in  front,  the  sides  with  three 
ciliated  filaments. 

CTNI8CU8,  H.  and  A.  Adams.  Umbilicus  surrounded  by  a  spiral 
callosity ;  whorls  ornamented  by  transverse  granose  ribs ;  outer 
lip  rather  thick,  subcrenulated,  prolonged  posteriorly  upon  the 
penultimate  whorl.     (7.  granulata^  A.  Ad. 

MOLLERiA,  Jeffreys.  Shell  remarkably  solid,  with  strong  and 
partly  dichotomous  transverse  ribs;  peristome  continuous. 
Operculum  calcareous,  multispiral.  Foot  furnished  with  fila- 
ments.    M.  costulata^  Moller.    Europe. 

DARONiA,  A.  Ad.  Shell  orbicular,  discoidal,  evolute,  spire 
depressly  concave ;  whorls  rounded,  more  or  less  disunited ; 
aperture  circular,  peritreme  continuous.  Philippines,  Japan. 
G.  spirula^  A.  Ad.  (Ixxix,  90). 

TUBioLA,  A.  Ad.  Shell  subevolute  or  loosely  enrolled  ;  whorls 
rounded,  simple,  concentrically  striated ;  aperture  subcircular ; 
peritreme  continuous,  margin  acute,  entire.  Two  Japanese  and 
one  British  species  (Skenea  divisa).    G.  nivea,  Chemn.  (Ixxix,  91 ). 

MiCROTHECA,  A.  Ad.  Shell  globosely  turbinate,  widely  umbili- 
cate, somewhat  porcellanous;  radiately,rugosely plicate;  sutures 
channeled :  whorls  crenulate  at  the  sutures ;  aperture  semicirou- 
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l^r ;  peritreme  continuous,  inner  lip  thickened  and  arcuate,  outer 
lip.W'itb  the  margin  thickened;  umbilicus  crenulate.  Japan. 
(7.  crenellifer^^  A.  Ad.  (Ixxix,  92). 

MOEoniA,  A.  Ad.  Shell  obliquely  ovate,  depressed,  widely 
umbilicated^  convex  above,  flat  beneath;  whorls  rapidly 
increasing,  the  last  dilated,  ascending  and  embracing  the  other 
whorls  as  far  as  the  apex ;  aperture  oblong,  oblique,  somewhat 
horizontal, dilated  below, narrowed  above;  peritreme  continuous, 
thickened.  Japan.  G,  ohvoluta,  A.  Ad.  (Ixxix,  93). 
■  GiRSONELidL,  Angas.  Shell  minute,  globosely  turbinate,  smooth, 
narrowly  umbilicated  ;  aperture  circular,  peritreme  continuous, 
slightly  thickened.     C.  austTnlis,  Angas  (Ixxix,  94). 

mscopsis,  Folin.  Shell  di^coidal,  depressed,  umbilicated; 
margins  of  the  oblique  aperture  canaliculately  joined  upon  the 
penultimate  whorl.    2  sp.     W.  Africa. 

Family  ROTELLID-^. 

Shell  more  or  less  lenticular,  polished;  umbilical  region  covered 
by  a  large,  conve;x,  subvitreous  callus.  Operculum  thin,  cor- 
neous, ciliated  on  the  outer  edge;,  animal  with  rudimentary 
rostrum ;  frontal  lobes  greatly  developed. 

RoTELLA,  Lam. 

Etym. — Diminutive  of  rota^  a  wheel. 

Syn, — Globulus,  Schum.     TJmbonium,  Link. 

Distr, — '20  sp.  India,  China,  Japan,  JPhiiippines,  N.  Zealand. 
jB.  Zelandica  (Ixxix,  95,  96),     Fossil.    Devonian — . 

Shell  depressed,  lenticular,  the  spire  depressed  conical ;  aper- 
ture semiorbi<5ular,  outer  lip  sharp ;  base  with  a  convex,  rounded 
umbilical  Qall  us. 

Animal.  The  lateral  fringe  of  the  foot  is  distinct,  with  three 
tentacular  filaments  on  each  side ;  at  the  front  of  the  right  side, 
near  the  ba^e  of  the  tentacles,  it  is  produced  into  an  oblong, 
fleshy  lob^.  The  right  tentacle  is  thj3  larger  and  free,  with  an 
oblong,  poinpressed  lobe  on  its  hinder  side  which  has  an  indis- 
tinct indication  of  an  eye ;  the  left  tentacle  is  smaller  and  partly 
attached  to  the  upper  side  of  the  left  eye-pedicel,  which  is  cylin- 
drical, bearing  a  very,  distinct  eye,  and  furnished  with  a  large, 
membranous  expansion  attached  to  the  whole  of  its  length  on 
its  left  side,  and  which  is  fringed  at  the  edge.  This  frontal 
appendage,  when  the  animal  is  alive,  is  folded  on  itself  to  form 
a  tube,  which  has  caused  it  to  be  mistaken  for  a  siphon. 

ETHAWA> H.  and  A.  Adams,  (Pseudqrotella,  Fischer.)  Whorls 
convex,  smooth  or  transversely  striated ;  columellar  lip  termi- 
nating .anteriorly  in  a  callosity.  Scarcely  dilfering  from  the 
typical  group.     B.  Guamense^  Quoy  (Ix^ix,  97)* 

HAPLOCOCHLiAS,  Carpenter.     Shell  like  Collonia,  but  not  pearly ; 
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apertbre  circular,  varicose ;  columella  not  callous.  Animal  and 
operculum  unknown.  Its  affinities  may  be  with  Ethdlia.  if. 
cyclophoreus,  Carp.     Cape  St.  Lucas. 

PARKJSRiA,  Gabb.  (After  C  F.  Parker,  curator  of  the  Philada. 
Academy.)  Shell  minute,  in  form  like  Rotella,  but  with  the 
shell-substance  vitreous  and '-  transparent  or  translucent  like 
Vitrinella  J  inner  lip  thickened,  and  the  umbilicus  coveted  with 
a  not  very  heavy  callus  as  in  Rotella.  Miocene ;  W.  Indies*  1 
recent  species.     B,  vitrea,  Gabb  (lixix,  98). 

TuEBiNA,  de  Koninck,  1881. 

Distr, — 4  sp.     Carboniferous ;  Europe.     T.  deornatua^  Kon. 

Shell  top-shaped,  thin  and  fragile,  smooth ;  spire  of  5-8  convex 
whorls ;  mouth  large^  transversely  rounded,  the  margin  sharp, 
not  thickened,  columella  not  twisted;  umljilicufe  narrow  and 
deep,  sometimes  wanting.  ;     > 

Ploco^tylus,  Gemmellaro,  1818. 

Distr, — Liassic,  Jurassic ;  Italy.     F^  typus,  Gemm. 

Shell  top-shaped,  thick,  smooth ;  spire  obtuse ;  whorls  rapidly 
enlarging,  the  last  very  large,  rounded  ;  base  more  or  less  flat- 
tened ;  mouth  round ;  inner  lip  straight,  short,  ending  in  an 
anterior  fold,  forming  a  tubercle ;  outer  lip  obtuse. 

Teinobtoma,  H.  and  a.  Adams. 

Distr. — 8  sp.  Philippines,  Japan,  Mazatlan.  T,  politum,  A. 
Ad.  (Ixxix,  99). 

Shell  orbicular,  depressed,  subspiral,  polished  or  spirally 
striated,  last  whorl  rounded;  or  angulated  at  the  periphery; 
umbilical  region  covered  with  a  large,  flat  callosity ;  aperture 
transverse  ;  inner  lip  smooth,  callous ;  outer  lip  thin,  simple, 
not  margined  or  reflected. 

OALCEOLiNA,  A.  Ad.  Sheirueritiform,  oblong,  depressed ;  spire 
small;  whorls  rapidly  increasing,  umbilical  regi<>n  callous; 
aperture  semicircular ;  inner  lip  with  a  large  wide  callufi,  covering 
posteriorly  the  umbilicus ;  margin  of  the  callus  straight,  simple. 
Japan.     T,  pusilla,  Ads.  (Ixxix,  100). 

[Cyclora,  Hall. 

Distr, — G,  minutdj  Hall.    Palaeozoic;  Ohio. 

Subglobose,  thin,  small,  spire  short,  consisting  of  a  few  whorls ; 
columella  smooth,  slightly  reflected  over  a  minute  umbilicus ; 
aperture  circular.     See  p.  223.]    " 

Anomphalus,  Meek  and  Worthen. 

Distr, — A,  rotulus,  Meek  and  Worthen  (Ixxix,  1).  Carbon- 
ifer#us ;  Ills. 

Shell  depressed,  sublenticular,  imperforate,  smooth,  voliitfons 


302  PHASIANEIXrDJS. 

somewhat  embracing  above,  and  each  hiding  all  the  preceding 
ones  below ;  aperture  wider  than  high ;  peristome  not  continuous ; 
labrum  simple,  projecting  forward  above;  labium  a  little  sinuous 
and  slightly  spreading  in  the  more  or  less  impressed  umbilical 
region. 

PiTONELLUS,  Montfort. 

Syn, — Ptychomphalus,  Agassiz.    Lewisiella,  Stolicz. 

Distr, — Lias,  Cretaceous ;  Europe.  P.  archiacianus,  d'Orb. 
(Ixxix,  2).     P.  conicus,  d'Orb.  (Ixxix,  3). 

Shell  depressed  or  conic,  whorls  generally  rounded,  the  base 
with  a  very  strong  shining  callus ;  lip  simple,  sharp. 

C&ossosTOMA,  Morris  and  Lycett. 

Biatr. — 2  sp.  Oolite;  England.  G.  Prattii^  Morris  and 
Lycett  (Ixxix,  4). 

Shell  thick,  depressed  turbinated,  without  umbilicus ;  aper- 
ture subrotund,  entire;  outer  lip  smooth;  columella  toothed 
when  young,  tooth  concealed  by  callus  in  the  adult. 

TR0CH0P8I8,  Gemmellaro,  1878.  Shell  top-shaped,  thick,  shining, 
imperforate ;  outer  lip  with  four  inferior  tuberculate  spiral  ribs ; 
inner  lip  curved,  sharply  defined  by  a  furrow.  C.  Moroi^  Gemm. 
Liassic. 

Pterocheilos,  Moore. 

Distr. — Ft,  primus  (Ixxix,  5).     Liassic  ;  England. 

Very  thick,  small,  with  the  general  contour  angulated  or 
rhomboidal,  smooth,  spire  short,  periphery  of  last  whorl  cari- 
nated,  the  carina  terminating  in  a  wing-like  projection  of  the 
outer  lip ;  aperture  with  a  thick,  circular  peristome,  columella 
thick,  folded,  subumbilicated ,  greatly  extending  beyond  the 
peristome,  and  possessing  a  wide  but  shallow  sulcus  towards 
its  base. 

Pleueatella,  Moore,  1867. 

Distr. — P.  prima,  Moore.     Lias ;  Europe. 

Shell  small,  thick,  smooth ;  spire  much  depressed ;  whorls 
4-5,  rapidly  enlarging ;  last  whorl  very  large,  rounded ;  aperture 
round  or  oval ;  inner  lip  straight,  with  thick  lengthened  colu- 
mella, having  an  umbilicus-like  groove. 

Family  PHASIANELLID^. 

Shell  bulimiform,  smooth,  polished,  richly  ornamented  with 
bright  colors,  without  epidermis.     Operculum  oval,  calcareous. 

Animal  with  long  ciliated  tentacles ;  head-lobes  pectinated, 
wanting  in  the  minute  species ;  neck4obes  fringed ;  sides  orna- 
mented with  three  cirri ;  branchial  plume  long,  partly  free ;  foot 
rounded  in  front,  pointed  behind.  « 

Distinguished  from  the  TijrbinidaB  by  the  form  of  the  shell, 
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from  the   elongated  species  of    Trochidse  by  the  calcareous 
operculum. 

Phasianella,  Lam. 

Pheasant-shell. 

Distr. — 25  sp.  Australia,  large  species;  India,  Philippines, 
small  species ;  Mediterranean,  Britain,  West  Indies,  very  small 
species.  Fossil,  TO  sp.  Devonian — ;  Europe.  P.  bulimoideSj 
Lam.  (Ixxix,  6). 

Shell  elongated,  polished,  richly  colored;  whorls  convex; 
aperture  oval,  not  pearly ;  inner  lip  callous^ outer  thin.  Oper- 
culum shelly,  callous  outside,  subspiral  insioe. 

When  the  animals  of  this  genus  crawl,  the  foot  appears  to  be 
divided  longitudinally  into  halves,  which  advance  alternately ; 
when  the  right  side  moves,  the  left  remains  stationary,  and  when 
this  in  turn  is  carried  forward,  the  other  half  remains  as  a  point 
of  support ;  it  may  be  compared  to  the  amble  or  canter  of  a 
horse.  In  Phasianella  proper,  the  tentacles  are  ciliated,  the 
head-lobes  fringed,  and  the  sides  of  the  foot  furnished  with  three 
cirri.  In  the  smaller  species,  forming  the  Tricolia  of  Risso, 
the  head-lobes  appear  to  be  wanting.  The  larger  species,  all  of 
which  have  beautifully  variegated  shells,  are  principally  from 
Australia,  and  the  smaller  ones  from  the  Mediterranean,  West 
Indies  and  South  Africa. 

TaiooLiA,  Risso.  (Eudora,  Leach.)  Shell  thin,  spire  elevated, 
apex  mammillated ;  suture  profound ;  aperture  oval.  Small 
species,  Mediterranean,  etc.  P.  Niciensis,  Risso  ^ Ixxix,  7;. 
P.  pulla,  Linn.  (Ixxix,  8 ). 

LEIOPTBGA,  A.  Ad.  Shell  turbinate,  thin,  smooth,  polished ; 
aperture  semicircular,  shorter  than  the  spire,  inner  lip  thin,  colu- 
mella incurved,  excavated.     P.  picturata^  A.  Ad. 

EUOOSMiA,  Carp.  Shell  small,  turbinate,  solid,  smooth,  varie- 
gated, not  nacreous ;  aperture  with  the  margins  nearly  contin- 
uous, but  not  callous;  columella  slightly  excavated;  axis 
umbilicated.  6  sp.  West  Ooast  of  N.  America.  P.  variegata, 
Carp. 

Alotna,  a.  Adams. 

Distr. — 2  sp.     Japan.     A.  rvbra,  Pease. 

Shell  acuminately  ovate,  imperforate,  spire  short,  conical, 
acute;  whorls  flat,  smooth;  aperture  oval;  inner  lip  callous, 
terminating  in  a  strong  tooth  below;  outer  lip  acute,  smooth 
within. 

Chromotis,  a.  Ad. 

Distr. — Phas.neritina,  Dunker  (Ixxix,  9).  Cape  of  Good  Hope. 

Shell  ear-shaped,  thin,  polished ;  spire  very  short;  whorls  few, 
rapidly  enlarging ;  aperture  oval,  columella  flattened  and  solid. 
Operculum  calcareous. 
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Family  TURBINIDiB- 


.•>: 


Shell  spiral,  turbinated,  nacreous  inside.  Operculum  calca- 
reous, paucispiral. 

Anijnal,.  Tongue  elongate,  median  teeth  broad,  laterals  five, 
denticulated,  uncini  Tery  numerous,  slender,  with  hooked  points 
(xii,  47).  Head  proboscidiform ;  tentacles  subulate,  sometimes 
ciliated  J  eyes  on  free  peduncles  at  their  outer  bases;  two 
more  or  less  developed  head-lobes  between  tlie  tentacles.  Gill 
single,  Idng  and  linear.  Sides  of  the  foot  with  a  large  neck- 
lappet  near  the  eye-peduncle,  continuous  with  a  conspicuous 
side-membrane,  bearing  on  its  free  margin  from  three  to  five 
tapering  filaments ;  operculigerous  lobe  often  ornamented  with 
cirri.  Littoral  and  herbivorous,  characterized  by  the  fringed 
lobes  and  tentacular  cirri  of  the  head'  and  sides,  their  peduncu- 
lated eyes,  and  by  the  pearly  nature  of  their  shells  beneath  the 
epidermis  and  outer  layer.  They  are  invariably  marine,  feeding 
on  the- feea-weeds  which  abound  along  the  shore,  and  are  distrib- 
uted in  all  parts  of  the  globe,  being  most  nutnerous  and  of  larger 
growth  and  more  beautiful  colors  in  tropical  seas. 

The  Turbinidse  are  distinguished  from  the  Trochidse  generally 
by 'the  form  of  the  shell,  and  by  the  operculum,  which  is  calca- 
reous and  paucispiral  in  the  former,  corneous  and  multispiral 
in  the  latter.  The  arrangement.rof  the  groups  of  both  families 
corresponds  with  that  proposed  by  Dr.  Paul  Fischer  in  his 
excellent  monographics  of  Trochus  and  Turbo. 

Turbo,  Linn. 

/  «... 

Top-!sh«ll.  .  jEtym* — Titrfto,  a  whipping  top. 

Z>i«^»-Hr-5 6  recent  sp.  World*wide  in  tropical  seas.  Fossil, 
400  sp.  L.  Silurian — ;  universally  distrifonted.  T.  marmor- 
a^u«j  Linm.  (Ixxi^,  !<>).  r 

Shell  turbinated,  solid ;  whbris  cdi1t0x,  smooth  or  often 
grooved  :Qr  tuberculated  ;  aperture  large,  irounded,  slightly  pro- 
duced in  front.  0 peroulum  shelly  and ^solidv callous  outside ,  and 
smooth,  or  variously  grooved  and  mammillated,  internally  homy 
and  paucispiral.  In  T,  sarraet^wdthetexterrior  of  the  operculum 
is  botryoidal,  like  some  of.  tl^  tufao^ops  deposits  of  petrifying 
wells,  --..'-,   r  .  •  •  . . 

TURBO  (restricted).  .  Shell  smooth,  or  tuberculate,  covered  by 
a  amootk  epidermis ;  inner  lip  flattened  ^  more  or  less  produced 
in  front ;  no  umbilicus.  Operculum  spiral  on  its  inner  face, 
convex  and  smooth  or  granular  (not  ridged)  externally.  17  sp. 
Indian  and  Pacific  Oceans,  W.  Indies,    . 

The  "green  snail  "of  the  dealers,  the  Turbo  marrnoratus^  is 
very  largely  ijsed  for  ornamental  purposes.  Slices  of  this  shell 
ground  down  to  a  thin  surface,  are  employed  for  covering  or 
inlaying  various  articles,  such  as  small  stamp-cases,  fancy  boxes, 
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etc.,  as  w^H^s  for  buttons ^  earringsv  buckles,  etc.  The  light- 
greenish  ij(idj3scent  play  of  color  of  this  shell  is  more  ornamental 
than  that  of  the  ordinary  white  mother-of-pearL  -Fine  large 
shells  of  this  species  formed  the  drinking  goblets  of  the  Scandi* 
navian  m^narchs,  and  are  often  still  met  with,  very  elegantly 
n^ounted  and  set. with  jewels.  .  The  Tark!s  cap  (Ti  sArmaHous) 
is  less  extensively  used  for  similar  purposes. — Simmonds,;  Gom-- 
mereid^l  Products  of  th^8eay2^d. 

s^iL&MATJGUdy  Gray.  (Oidads,  Swains.)  Shell  nodulous.  Differs 
from  Turbo  principally  in  having  a  black  layer  between  the  outer 
opaque  and  inn,er  pearly  layers  of  the  shell ;  it  foritos  a  dark  zone 
between  the  edges  of  the  two:cdttts  just  within  the  aperture,  said 
is  frequently  exposed  oil  the:  upper  part  of  the  columella  by 
absorption  of  the  outer  layfer.    Australia,  New  Zealand.' 

SBNBCTijs,  Humph.  Shell  ^olid,  with-  revolving,  squamosa  or 
spinose  ridges  covering  the  whorls ;  axis  usually  narrowly  per- 
forated ;  aperture  usually  slightly  produced  in  front,  with  some- 
times a  short  channel;,  Sd'sp.  Indian  and  Pacific  Q.,  T\^e^ 
Indies.     T.  margaritaGeus^  Reeve  (l^^ix,  11)- , 

OCANA,  Adams.  Shell  turbinate,  solid,  smooth ;  axis  imper- 
forate ;  spire  short,  conical ;  aperture  subcircular,  wider  than 
long ;  inner  lip  flattened,  excavated,  scajcely  produced  anteriorly, 
with^an  extended:  thiik.icallus.  ;  Operculum  with  a  convex,  gran- 
ular spiral  rib,  axis  deeply  ipefforq,ted,  outer  edge  Simple.  T. 
cidaris^  Gmelin  (Ixxx,  19).     Cape  of  Good  Hope.: 

MARMOROSTOMA,  Swains,  (Lunclla,  Bolt.)  Shell  thick,  smooth 
or  tuberci^late ;  aperture  produced  in  front ;;  columellar  callus 
coyering  the  axis,  which  is  umbilicated,  however;  the  umbilicus 
often,  at  the  upper  end  of  a  curved  channel  in  the  callus.  Oper- 
culum spiral,  with  central  .nucleus,  and  an  indistinct,  subcentral, 
external  rib.  5  sp.  trid.  and  Pacific  Oceans.  T.  coronatusj 
Omel.  (Ixxx,  20,  21), . ,  -,    ^ ;  ..  ) 

MODELiA,  Gray.  Shell  rather  thin,  granular.  Operculu^m  gran- 
ulous  externally,. with  a,.se^ipii:9ular  ridge  on  the  edge.  Aus- 
tralia, N.  Zealand.  -.  T/rviiicUndus^  Reeve  (Ixscx,  27). 

AMYXA,  Troschel.  .  (P-rlsdgaster,  March.)  Shell,  solid,  turbi- 
nated with  elevated  spire;  whorls  with  revolving  riblets;  aperture 
rounded ;  inner  lip  sillonated ;  outer, lip  black-l^ordered  and  sub- 
crenulated  within.  Operculum  as  in  Modelia.  The  animal  of 
this  subgenus,  figured  by  d'Orbigfiy,  appears  to  be  furnished  with 
a  single,  elongated,  posterior  filament,  numerous  shorter,  anterior, 
tentacular  filaments  on  the  lateral  membrane  of  the  foot,  and  two 
conspicuous  cirri  on  the  sid^s  of  the  opercular  lobe.  2  sp. 
West  Coast  of  tropical  America.  ^  T.  niger^  Gray  (Ixxx,  28). 

CALLOPOMA,  Gray.  Shell  turbinated-elevated,  not  umbilicated ; 
whorls  angulated  or  nodulous ;  aperture  rounded,  produced  in 
front ;  inner  lip  wide,  sillonated.    Operculum  with  a  spiral  central 
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rib,  and  several  smaller  marginal  ribs.  4  sp.  W.  Coast  of 
America,  China,  Japan.     T,  fiuctuatus^  Gray  (Ixxx,  29). 

NiNSLLA,  Gray.  Shell  turbinated,  depressed,  rugose,  tubercu- 
lated,  umbilicated ;  internal  lip  wide,  concave,  with  a  longitu- 
dinal nacreous  excavatioq  near  the  columella.  Operculum  with 
two  parallel  spiral  ribs.  Australia,  New  Zealand.  T,  torquatus^ 
Gmel.  (Ixxx,  22). 

GOLLONCA,  Gray.  Shell  small,  thick,  turbinated,  with  revolving 
ribs  or  smooth,  not  umbilicated.  Operculum  with  gradually 
enlarging  whorls,  a  convex  external  rib  and  a  central  pit. 
Recent  and  tertiary.     T.  sanguineus^  Linn.  (Ixxix,  12). 

ANADEMA,  H.  and  A.  Adams.  Shell  conoidal-depressed,  whorls 
with  revolving  series  of  granules ;  umbilicus  with  a  spiral  callus, 
which  enlarges  and  joins  the  outer  lip ;  columella  terminating 
anteriorlv  in  one  or  two  tubercles.  T.  MacAndrevri.  Morch 
(Ixxix,  13). 

The  following  genera,  recently  described  by  de  Koninck, 
might  be  referred,  with  perhaps  equal  propriety,  to  other  groups. 

TuEBONiLLiNA,  dc  Koulnck,  1881. 

Bistr, — Devonian,  Carb. ;  Europe.     T,  lepidtcs^  de  Kon. 

Shell  small,  depressed  orbicular ;  umbilicus  funnel-like ;  spire 
short ;  whorls  convex,  finely  spirally  ribbed ;  mouth  oval,  inner 
lip  not  thickened. 

PoRTLOCKiA,  de  Koninck,  1881. 

Distr, — 10  sp.     Devon,  to  Carb. ;  Eur.     P.  parallela,  Phil. 

Turbiniform,  imperforate;  spire  somewhat  elevated;  whorls 
convex,  with  fine  spiral  ribs,  some  becoming  stronger  on  the  last 
whorl ;  mouth  oval,  inner  lip  arched,  not  thickened. 

AooLisiNA,  de  Koninck,  1881. 

Syn, — Turbonilla,  Geinitz. 

Distr, — A.  (Murchisonia)  striatula^  Kon.     Carb. 

Small,  lengthened-conical,  imperforate ;  whorls  convex,  spirally 
striate;  mouth  oval,  outer  lip  sharp,  columella  slightly  thick- 
ened, not  arched. 

?  PiTHODBA,  de  Koninck,  1 881. 

Distr, — 2  sp.     Carb. ;  Belgium. 

Shell  large,  thin,  ovate,  imperforate ;  whorls  rapidly  increasing, 
somewhat  dissimilarly,  spirally  ribbed,  with  a  median  smooth, 
transversely  striated  band ;  mouth  large,  ovate. 

TuRBONiLOPsis,  de  Koninck,  1881. 

Distr, — 2  sp.     Carb. ;  Europe. 

Small,  depressed,  smooth,  umbilicated  ;  umbilicus  surrounded 
by  a  callous  thickening. 
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TuBBONiTELLA,  de  Koninck,  1881. 

Distr, — Devon,  to  Carb. ;  Europe.     T.  biaerialis,  de  Kon. 

Shell  turbiniform,  with  convex,  smooth  or  nodulous  whorls ; 
mouth  round  or  oval,  inner  lip  callously  thickened,  outer  lip 
sharp,  thin ;  a  narrow  umbilical  slit. 

Rhabdopleuba,  de  Koninck. 

Distr. — Monodonta  solida^  Kon.     Oarb. 

Conical,  height  and  diameter  about  equal;  whorls  4->S,  slightly 
convex,  rapidly  enlarging,  the  last  more  than  half  the  total 
length,  striate,  and  finely  spirally  ribbed ;  aperture  transversely 
rounded ;  inner  lip  somewhat  callous, curved  and  thickened  below. 

Onkospira,  Zittel. 

Distr. — 0.  ranellatus^  Quenst.     Coral  Rag. 

Shell  thin,  lengthened-trochiform,  spire  pointed ;  whorls  con- 
vex, spirally  ribbed,  keeled  or  clathrate  with  one  or  two  varices, 
which  are  continuous,  as  in  Ranella;  mouth  rounded-ovate; 
columella  forming  an  angle  with  the  thickened  outer  lip. 

Hamusina,  Gemmellaro. 

Distr. — Lias ;  Europe,     ff.  Bertheloti^  d'Orb. 

Shell  thin,  conical-turreted,  sinistral,  tuberculate,  imperforate  ; 
spire  sharp;  body- whorl  angular;  aperture  rounded,  inner  lip 
callous.  , 

Platyacra,  v.  Ammon,  1882. 

Distr. — Rhaetian ;  Bavaria.     P.  impressa^  Schaf  h. 
Shell  thin,  turreted,  sinistral,  widely  and  deeply  umbilicate ; 
whorls  with  a  nodulous  keel ;  apex  flattened. 

Impbrator,  Montfort. 

Syn. — ^Astralium,  Link.  Tubicanthus,  Swn.  Canthorbis,  Swn. 
Hercoles,  Montf. 

Distr. — 50  sp.  Bast  and  West  Indies,  W.  America,  Australia. 
Fossil.     Trias — . 

Shell  trochiform,  depressed  conic ;  whorls  rugose  or  spinous, 
the  latter  especially  at  the  sharply  angulated  periphery  of  the 
last  whorl;  aperture  subquadrangular,  subtruncated  in  front. 
Operculum  calcareous. 

impbrator  (restricted).  Umbilicated.  Operculum  with  a 
subcentral  tubercle  and  a  spiral  submarginal  rib.  L  longispina, 
Lam.  (Ixxx,  23,  24). 

CALOAR,  Mont.  (Stella,  Klein.  Cyclocantha,  Swains.  Astrea, 
Bolt.  Turboidea,  Seeley.)  Not  umbilicated;  spire  more  ele- 
vated. Operculum  externally  subspiral,  and  with  a  central  pit. 
W.  Indies,  Indian  Ocean.     I.  stellaris^  Gmel.  (Ixxx,  ^). 

GUiLFORDiA,  Gray.    Periphery  with  long  spines ;  whorls  granose, 
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subumbilicated,  tbe  umbUical  region  callous*  Operculum  flat- 
tened, with  a  depressed  marginal  line..  EjEtst  Indie&  i  L.irium" 
phans^  Phil.  (Ixxx,  2ft). 

XTVANiLjiA,  Gray,  Shell  troohiform,  conical, /  with  modenLtely 
elevated  spire;  base  concave, not  umbHieatedf  whorls  flattened^ 
rugose,  spinously  fringed.  Operculum  with  two  convex  ribs, 
one  nearly  parallel  to  the  margin,  the  other  arcuated,  subcentral. 
5  sp.     Australian  seas.     L  fimhriata^  Lam.  (ixxx,  80). 

paghtpomA,  Gray.  Like  XJTanilla,  but  base  of  the  sh^ell  more 
concaYC.  Operculum  oval,  subquadrangular,  externally  ccmvex. 
*l  sp.     Wept  Indies,/ Brazil.    •/*  osdata^  Ohemn.  (Ixxx,  31).  - 

.LiTHOPOMA,  Gray.  Shell  turbinated,  not  umbiliented^  spiro 
moderate,  whorls  with  oblique  longitudinal  ribs  and  nodules ; 
inner  lip  concave,  subtruncated  In  front,  and  with  a  longitudinal 
shallow  channel.  Operculum  oval,  thick,  grannlous  Externally, 
and  flattened  at  the  margins.  West' Indies.  L  tuber ^  Linn. 
(Ixxx,  32.) 

poMAUtAX,  Gray.  Shell  trochlform,  elevated  conic,  angulated 
and  nodose  at  the  perifAery,  obliquely  ribbed,  not  uilnbilicated ; 
inner  lip  arcuated,  with  a  wide  callus^  which  is  channeled,  ante- 
riorly truncated.  Operculum  with  three  radiating  ribs  and 
perforated  axis.  Y  sp.  North  Pacific,  America  and  Japati.  J. 
uhdosa,  Wopd  (Ixxx,  33). 

COOKIA,  Lesson.  Shell  turbinated,  not  umbilicated ;  whorls 
nodulous ;  columellar  lip  with' a  wide  flattened  callus  and  spiral 
shallow  excavation.  Operculum  oval,  flat',  smooth,  with  a  large 
subspiral,  submarginal  rib.  New  Zealandi'  /.  Gookii^  Chemn. 
(Ixxx,  34).  ' 

BOLMA,  Risso.  (Tubieanthus,  Swn.)  Shell  turbinated,  not 
umbilicated,  rugose  or  tuberculated,with  depp  suture ;  aperture 
round;  inner  lip  wide,  callous,  concave.  .'.Operculum^  with  a 
subcentral  tubercle  and  spiral  rib.  8  sp.  Mcfditerranean  Sea, 
China,  Japan.     7.  rw^osa,  Linn*  (Ixx^c,  35). 

Family  TROCHID^.  ' 

Shell  usually  conical,  with  flattened  bt^se^  nacreous  inside. 
Operculum  corneous,  multispiral.  , 

Animal  like  that  of  TurbinidsB  (p.  304).  ,  Differs  from  that 
family  in  its  conical  shell  (usuaUy)  and  its  operculura ;  th^t  of 
Turbinidse  being  calcareous  and  paucispiraL    I)entiti<m  (xii,  46)^ 

Dblphinula,  Lam.  r  . 

Etym. — Diminutive  of  DeZpHwt/s,.  a  dolphin. 
/Sfi/?i.— Angaria,  Bolten. 

Distr 2Q  sp.     Eastern  tropical  seas.     D,  melacan'tha  (Ixxx, 

36).     FossiL    Jurassic — . 

Shell  orbicular,  depressed ;  whorls  ffew,  angulated,  rugose,  6r 
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^P^^y;  aperture  .round^. pearl j^;  peristome  continuous;  iftMbdl- 
icus  open.  Operculum  homy,  many-whorled.  On  raefs  at  low- 
water.  ■:        • 

Animal  without  head-lobes ;  sides  lobed  and  cirrated. 

ANGARTNA,  Bayle.  (Delphinulopsis,  Wrighfc.)  Shell  sinistral, 
discoidal,  umbilicate,  spirally  ridged,  last,  whorl  crowned  with 
spines ;  apiBrture  rounded,  nacredus  within,  columellar  margin 
not  nacreous^     D,  Lesourdij  Wright  (Ixxx,  31); 

CIRRUS,  Sdwb.  (In  part,  not  Orb.  Scsevola,  Gemm.)  Shell 
sinistral,  conical,  widely  and  deeply  umbilicated  ;  spire  conical, 
sharp  ;,  whorlsr  crossed  by  longitudinal,  nodulous  ribs.  Liassic. 
i>.  nodosa,  Sowb.  England.  Sowferby's  genus  Cirrus  contained, 
besides  th^  above,  a  Euomphalus  and  a  Pleurotomaria* 

.    Laxispira,  Gabb. 

Distr — "L*  lumbricalia,  Gabb  (Ixisci?:,  14'.  Cretaceous;  New 
Jersey.  ,, 

SheU  spiral,  dextral,  partially  uniwoimd  and  the  whorls  not  in 
contact ;  aperture  simple,  lips  thin.  =  : 

This  group  is  perhaps  niiore  nearly  related  to  Vermetid^.  At 
first  sight  it. appears  not  unlike  Delphmula  laxay  Say,  but  the 
latter  is  a  fossil  (Caprotinid)  bivs^lve:      .  . 

[Trochonema,  Salter,  1859. 

Syn, — Trochonemppsis,  Meek. 

Distr, —  r.  tricarinata,  Meek  (Ixxx,  38).     Devon. ;  Ohio. 

Has  been  proposed  for  a  Delphinula-like  shell  with  wide 
umbilicus;  it  ocoure  in  the  pal^eo^oic  formations  of  Europe 
and  North  America,  and,  as  in  so  many  other  ancient  groups, 
embraces  a  nupiber  of  widely  different  forms.  Professor  Meek 
(MSS.)  was  disposed  to  place  the  genus  near  Delphinula.] 

=  Trochus,  Linn. 

Etmy: — Troc/iMS,  a  hoop. 

Distx. — 250  sp.     World-wide.   '  Low-water  to  15  fathoms ;  the 
smaller  species  range  nearly  to  100  fathoms! 
'  Fossil,  360  sp.    Devonian — ;  Europe,  North  America,  Chili. 

Shell  pyramidal,  with  nearly  a  flat  base  ;  whorls  numerous, 
flat,  variously  striated ;  aperture  oblique,  rhombic,  pearly  inside; 
columella  twisted,  slightly  truncated  ;  outer  lip  thin.  Operculum 
horny,  multispiral,  . 

Animal  witL  two  small  or  obsolete  head-lobes  between  the 
tentacles  ;  neck-lappets  large ;  sides  ornamented  with  lobes,  and 
3-5  cirri ;  gill  very  long,  linear;  lingual  teeth  11,  denticulated; 
lincini  90 „  diminishing  outwards. 

TfiOcHUS  (restricted).  Umbilical  region  excavated,  but  not 
perforated ;  columella  spirally  twisted  above,  terminating  in  a 
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point  anteriorly.     2  sp.      Indo-Paoiiic.      T.   Niloticus^  Linn. 
(Ixxx,  39). 

BOOHTA,  Gray.  Shell  with  a  strong  fold  on  the  pillar-lip,  and 
a  deep  sinus  behind,  near  the  whorl.  T,  acutangiUuSj  Ohemn. 
Philippines,  Australia. 

CABDiNALiA,  Gray.  Conical,  whorls  flattened,  granulated,  the 
the  last  angular,  not  umbilicated ;  columella  simple  above,  a  little 
twisted,  and  terminating  in  a  point  below;  outer  lip  slightly 
toothed  basally.  T,  virgatus^  Gmel.  (Ixxxi,  40).  Indian  Ocean, 
Philippines. 

TECTUS,  Montfort.  (Pyramis,  Schum.,  1817.  Pyramidea, 
Swains.)  Shell  conical,  not  umbilicated;  whorls  smooth  or 
tuberculated,  the  last  angular ;  aperture  wider  than  long ;  colu- 
mella short,  spirally  twisted,  terminating  in  a  point  anteriorly. 
9  sp.      Red  Sea,  Indo-Pacific.      T.  triserialts,  Lam.  (Ixxxi,  41). 

POLYDONTA,  Schum.,  1817.  (Lamprostoma,  Swains.)  Shell 
conical,  not  umbilicated ;  whorls  mostly  granular,  the  last  angu- 
lated ;  aperture  subrhomboidal ;  columella  spirally  twisted,  rib- 
like and  plicate,  forming  a  false  umbilicus;  base  of  aperture 
rib-like  and  dentated,  joining  the  columellar  dentitions.  17  sp. 
Indo-Pacific,  Polynesia.     T.  maculatus^  Linn.  (Ixxxi,  42). 

PRiGGiA,  Gray.  Shell  with  the  pillar-lip  twisted,  simple ;  axial 
cavity  deep,  narrow,  with  a  distinct,  narrow,  central,  spiral  rib. 
T.  elegantulus^  Wood,  is  the  only  species. 

ANTHORA,  Gray.  Shell  with  the  pillar-lip  twisted,  simple ; 
axial  cavity  moderate,  narrow,  with  several  opaque,  subspiral 
ridges.     T,  viridis^  Gmel. 

BELANQERiA,  Fishcr.  No  diagnosis  published.  T.  scabrosuSj 
Phil.  (Ixxix,  15).     Indian  Ocean. 

INPUNDIBULIJM,  Montfort.  (Carinidea,  Swains.)  Shell  conical ; 
whorls  flattened,  the  last  angular,  base  concave ;  columella 
without  teeth  or  with  the  teeth  obsolete.  6  sp.  Indo-Pacific, 
Red  Sea.     T.  concavus,  Linn. 

OMPHALITIS,  Phil.  Shell  convex-trochiform,  umbilicated ;  whorls 
with  revolving  series  of  granules,  the  last  whorl  bluntly  angu- 
lated  at  the  periphery ;  umbilicus  encircled  by  a  callosity ;  colu- 
mellar lip  terminated  by  a  tooth  anteriorly,  below  which  are 
small  tubercles;  outer  lip  usually  internally  grooved.  11  sp. 
East  and  West  tropical  America,  West  Indies.  T,  viridulus^ 
Gmel. 

ISANDRA,  H.  and  A.  Adams.  (Eudora,  Ad.)  Shell  polished, 
subconoidal,  whorls  rounded ;  aperture  subquadrangular ;  inner 
lip  straight,  dentate  below,  forming  an  angle  at  its  basal  union 
with  the  outer  lip ;  umbilicus  open,  profound,  surrounded  with 
crenulations.  Australia  and  Philippines.  T.  coronatua^  A.  Ad. 
(Ixxix,  16). 

liivoNA,  Qr&y,     (Cittarium,  Phil.     Meleagris,  Montf.)     Shell 
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turbiniform,  solid,  smooth,  umbilicated ;  umbilical  region 
strongly  callous;  aperture  rounded,  outer  lip  thin.  Animal: 
lateral  membrane  of  the  foot  with  numerous  compound  appen- 
dages.    W.  Indies.     T,  pica^  Linn.  (Ixxxi,  47). 

TEGULA,  Lesson.  Shell  conical,  spire  pointed,  with  revolving 
granulated  ribs ;  columella  spirally  twisted,  terminating  anteri- 
orly in  a  large  obtuse  tubercle.  2  sp.  W.  tropical  America. 
T,  pellis-aerpentiSy  Wood  (Ixxxi,  43). 

CHLOROSTOMA,  Swaius.  Shell  conoidal,  profoundly  umbilicated, 
or  umbilical  region  covered  by  a  callosity ;  whorls  smooth  or 
subcarinated,  the  last  subangulated  at  the  base ;  columellar  lip 
spirally  twisted  around  the  umbilicus ;  outer  lip  angulated  at  the 
base  and  sometimes  presenting  one  or  two  tubercles.  16  sp. 
W.  North  America,  Japan,  China.  T.  argyrostomus,  Chemn. 
(bcxxi,  44). 

ocELOTROOHUS,  Fischcr.  Uncharacterized.  T.  tiaratus,  Quoy. 
New  Zealand. 

EURYTBOOHUS,  Flschcr,  1880.  TJncharacterized.  4  sp.  Australia, 
N.  Caledonia.     T,  Lehmanni^  Menke*. 

MiNOLiA,  A.  Adams.  (Etym. — MinoSina,  a  Japanese  island.) 
Shell  globosjly  conoidal,  widely  and  profoundly  umbilicated ; 
whorls  rounded,  clathrate,  suture  canaliculate ;  last  whorl  sub- 
solute  towards  the  aperture ;  umbilicus  perspective ;  aperture 
circular,  pearly  within;  peristome  continuous,  thin,  acute. 
Bistr, — 5  sp.  Australia,  New  Caledonia,  Japan.  T.  dianthuSj 
Fischer  (Ixxxi,  45). 

MONiLEA,  Swains.  (Talopia,  Gray.)  Shell  orbicular,  depressed, 
widely  umbilicated ;  whorls  encircled  by  grooves,  the  last  rounded ; 
umbilicus  encircled  by  a  striated  callus ;  columella  terminating 
anteriorly  in  one  or  two  tubercles.  5  sp.  Pacific,  Australia, 
New  Caledonia.     T.  calyculus^  Wood. 

LEiOTROOHUS,  Courad.  Polished,  entire,  without  umbilicus; 
base  of  columella  with  two  denticles.  4  sp.  Miocene ;  XJ.  S. 
r.  distana,  Conr.    Described  as  a  subgenus  of  Monilea. 

SOLANDERIA,  Fischer.  TJncharacterized.  New  Caledonia.  T. 
nucleus^  Phil. 

GiBBULA,  Risso.  (Phorcus,  Risso.  Steromphala,  Leach.)  Shell 
conoidal,  umbilicated ;  umbilicus  cylindrical  or  infundibuliform ; 
whorls  frequently  tuberculated  above  and  with  channeled  suture ; 
columella  sometimes  terminating  in  a  tubercular  tooth.  26  sp. 
Tropical,  world-wide.     T,  magus,  Linn.  (Ixxxi,  46^. 

KORENiA,  Friele.  Separated  from  Gibbula  on  account  of 
slightly  different  lingual  dentition.     European. 

PRiOTROOHUS,  Fischer.  (Aphanotrochus,  Martens.)  Shell  like 
Gibbula,  but  pillar-lip  denticulated.  2  sp.  Indian  Ocean.  T, 
obscurus,  Wood  (Ixxxi,  60). 

FORSKALiA,  H.  and  A.  Adams.     Shell  babylonic  with  elevated 
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spire  and  deep  sutures ;  whorls  angulated  at  the  pei^pheiy,  where 
they  ate  sulcated.   4sp.   Red  Sea.    T./cmtt/wm;GniBl.  (lxxxi,81). 

LBPTOTHTRA,  Carp.  (Leptohyx,  Carjp.  and  Ads.  Homalopoina, 
Carp.)  Shell  small,  turbinated,  thick,  not  umMlicated ;  aperture 
circular,  slightly  angulated  anteriorty.  The  type  of  this  group 
is  the  California  shell  identified  as  conspecific  with  the  Mediter- 
ranean species  Turbo  sanguineus^  Linn.;  the  latter,  however, 
has  a  calcareous  operculum,  and  is  therefore  a  true  Turbo,  whilst 
the  operculum  of  this  is  corneous,  multlspiral. 

CALLI0TE0CHU8,  Fischcr.  Unchstracterized.  T.  phasianellus, 
Desh. 

zi^YPHTNUS,  Gray.  (Calliostoma,  Swains.  Conulus,  SfaTdo.) 
Shell  trochiform;  conical,  not  umbilicated  ;  last  whorl. angulated 
and  usually  ribbed  at  the  periphei^y;  aperture  quadrangular; 
columella  simple,  oblique,  often  ending  in  a  tooth  in  "front.  28 
sp.  Universally  distributed.  T.  zizyphinus,  Linn,  (hcxxi, 
48,  49). 

EtJTROOHUS,  Ad.  Zizyphinus-like  shells,  but  umbilicated,  the 
umbilicus  encircled  by  a 'carina.  3  sp.  West  Indies,  Indian 
Ocean,  Australia.     T.  (Eutrochus)  jujubinus,  Linn.  (Ixxxi,  82). 

TURCICA, H. and  A.Adams.  Shell  conoidal, thin,sflbdi'aiphanous, 
imperforate,  ornamented  with  revolving  granulated  ribd  j  suban- 
gulated  at  the  periphery ;  suture  channeled  ;  columella  tortuous, 
pointed  in  front,  in  the  middle  spreading  into  a  lamina,  with  one 
or  two  teeth  on  its  edge.     T,  moniliferus,  Ads.  (Ixxxi,  51  \ 

TROCHODON,  Sccley,  1861.  Resembling  Zizyphiiius,  thih, 
having  on  the  columella  two  prominent  teeth,  =  Turcica  (?).  .  T. 
cancellatus.     Cambridge  Greensand.  .     .;     - 

PTYCHOSTYLTJS,  Gabb.  According  to  the  characteristics  giten 
by  Gabb,  apparently  does  not  differ  essentially  from  Turcica. 
The  columella  is  solid,  with  two  ottique  folds,  '  P!  caffed^iroTo. 
California,  is.  quoted  as  the  type.  ' 

LTSCHKEiA,  Fischer.     XJncharacterized'.      T,  moniliferu^^  Lam. 

Japan.  *  '!  .      .    ,' 

ODONTOTROOHUS,  Fischcr.  tJncharacterized.  T,  chl6rosidmus, 
Menke.     Australia.  :    ^  • 

T5AL0TTA,  Gray.  Shell  ovate-turricnlated,  rather  thick,  not 
umbilicated;  whorls  flattened,  with  revolving  ribs,  which' 'ai*e 
sometimes  granulated ;  aperture  subrotund ;  columella  tilber- 
culate,  truncate  In  front;  outer  lip  rather  thick,  crenulated 
within.  8  sp.  Australia,  Indian  Oc.ean.  T,  voni&iis^  Gray 
(Ixxxi,  52).  ' 

ELENOHUS,  Humphrey.  Shell  elevated  conoidal,  not  umbili- 
cated, spire  sharp;  whorls  rather  flat,  smooth,  polished,  usually 
with  distant  revolving  incised  lines;  aperture  subpval;  colu- 
mella with  a  tooth-like  projection  in  the  middle;  outer  lip 
thickened  within.     6  sp.    Australia.    Brilliantly  colored  shells. 
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like   Phasianella,  but  very  pearly  Inside.      T.  lineatus,  Lam. 
(Ixxxij  53). 

LESPEBONiA,  Toumouer.  Shell  pearly,  imperforate,  elongate- 
conical,  whorls  in  the  type  carinated ;  aperture  entire,  oblique, 
pyriform ;  peristome  continuous,  margined ;  columellar  margin 
anteriorly  expanded.  Operculum  (?).  Distr. —  Fossil.  Oligi- 
cene;  Dax.     T.  jortnceps,  Toum.  (Ixxxi,  64). 

CANTHARiDTJS,  Moutfort.  (Cautharis,  Fer.  Cantharidium, 
Montf.)  Shell  ovate,  thin ;  outer  lip  acute ;  the  columella  wants 
the  conspicuous  tooth  seen  in  Blenchus ;  the  whorls  are  encircled 
by  strise  and  not  polished ;  interior  highly  iridescent.  6  sp. 
Australia.     T.  iris^  Chemn.  (Ixxxi,  55). 

FLEMTNGIA,  dc  Koniuck,  1881.  (Trochella,  M*Coy.)  Shell 
thin,  extended-conical,  pointed;  whorls  numerous,  striate  6r 
smooth,  periphery  usually  angular;  columella  thin,  slightly 
extended,  forming  a  point  below.  Sil.  to  Oarb.  F,  Htsinger- 
ianus,  de  Kon. 

BANKiviA,  Beck.  Shell  subulate,  with  sharp  spire,  polished, 
bright- colored  ;  whorls  smooth,  flattened,  without  epidermis ; 
aperture  subovate,  rather  large,  not  nacreous  within ;  columella 
twisted,  truncated  in  front ;  outer  lip  simple,  sharp.  Australasia. 
T,  varians,  Beck  (Ixxxi,  56). 

TEOCHOOOOHLEA,  Klein.  (Osilinus,  Phil.  Labio,  Gray.  Mela- 
graphig.,  Stentz.)  Shell  elevated,  turbiniform,  whorls  bluntly 
angled  at  the  periphery,  or  with  revolving  carinse;  outer  lip  thin, 
smooth  within  ;  inner  lip  spreading,  twisted,  dentate  below ;  no 
umbilicus.  10  sp.  Europe,  W.  Africa,  Australia.  T.  multi- 
carinatua  (Ixxxi,  57). 

GAZA,  Watson.  Shell  trochiform,  pearly ;  margin  of  aperture 
callously  reflected  ;  columella  mucronately  angulated  in  front ; 
umbilicus  with-  nacreous  callus.  Operculum  corneous,  multi- 
spiraL  Distr, —  T,  daedala,  Watson.  Fiji  Is.  610  fathoms. 
Related  in  general  form  to  Trochocochlea,  but  strongly  distin- 
guished by  its  reflected  lip. 

GALLOGAZA,  Dall.  Resembling  Gaza,  but  the  umbilical  callus 
is  only  partly  reflected  over  the  umbilicus,  the  pillar  is  straight, 
not  mucronate,  and  the^  nacreous  layer  is  overlaid  by  a  thiti, 
porcellanous  layer  and  a  delicate  epidermis.  2  sp.  West 
Indies.     T,  superba,  Dall. 

MiGBOGAZA,  Dall.  Shell  flattened,  rotelliform,  resembling  a 
Gaza  without  reflected  lip  or  umbilical  callus,  brilliantly  nacreous 
when  fresh,  and  having  a  distinctly  scalariform  umbilicus.  West 
Indies.     T.  rotella^  Dall. 

MONODONTA,  Lam.  (Labio,  Phil.)  Shell  oval  or  conoidtU,  not 
umbilicated;  aperture  rounded,  angulated  behind;  columella 
arcuated,  truncated  at  the  base,  and  terminating  in  a  tooth  with 
channeled  side;  whorls  with  revolving  riblets,  which  are  us-ually 
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tuberculate ;  outer  lip  thickened  and  denticulated  within.     6  sp. 
Indo-Pacific.     T,  australis^  Lam.  (Ixxxi,  58). 

GRA8PEDOTU8,  Phil.  (Otavia,  Gray.  Olivia,  Catitraine.  Danilia, 
Brusina.)  Shell  subconoidal,  not  umbilicated ;  whorls  conyex, 
tuberculated  in  spiral  series  or  cancellated ;  columella  twisted, 
forming  a  false  umbilicus  and  presenting  a  strong  tooth  entering 
the  aperture  ;  outer  lip  sillonated  within,  and  having  an  external 
vari^.    2  sp.    Mediterranean,  N.  Caledonia. 

DUOHfiLUS,  Phil.  (Aradasia,  Gray.)  Shell  conoidal,  turbinate, 
umbilicated ;  whorls  rounded  with  granulated  revolving  ribs ; 
columella  lamellarly  produced  into  a  central  tooth;  outer  lip 
thickened  and  crenulated  within.  Opercular  whorls  rather  few, 
rapidly  increasing.  11  sp.  Indo-Pacific.  T.  canaliculatus 
(Ixxxi,  69). 

HUTTONiA,  Kirk,  1882.  Shell  turbinated,  subglobose ;  perforate 
or  imperforate ;  columella  with  a  deep  notch  at  the  anterior  end ; 
outer  lip  thickened  and  crenated  internally.  Distr, — 3  sp.  New 
Zealand.  T.  bella,  Kirk.  Distinguished  d*om  Euchelus  by 
having  a  deep  notch  instead  of  a  small  tooth  on  the  front  of  the 
columella. 

PERBiNiA,  H.  and  A.  Adams.  Shell  troohiform,  with  flattened, 
cancellated  whorls ;  aperture  subquadrangular ;  columella  nearly 
straight,  with  a  few  posterior  tubercles ;  outer  lip  subcrenuiated 
within.     P.  anguliferaj  Adams. 

OLANOULUS,  Montfort.  Shell  conoidal  or  turbinated,  not  umbil- 
icated ;  whorls  mostly  granulous ;  aperture  contracted ;  columella 
spirally  twisted,  forming  a  false  umbilicus,  plicated  throughout 
and  terminating  in  a  multidentate  varix ;  outer  lip  dentated 
within,  with  sometimes  a  larger  superior  tooth.  32  sp.  Indo- 
Pacific,  Mediterranean.     2\puniceu8j  Phil.  (Ixxxi,  60  \ 

CAMiTiA,  Gray.  Shell  depressed,  polished,  not  umbilicated; 
whorls  rounded ;  apertui'e  transverse ;  columella  much  twisted 
and  produced  anteriorly  into  a  lamella,  ending  in  a  tooth ;  outer 
lip  smooth  within.     T,  vitellinus,  Gould  (Ixxxi,  61). 

LEUOORHYNCHTA,  Cros,se,  Shell  perforated,  polished,  few- 
whorled ;  aperture  rounded,  not  pearly  ;  basal  margin  callously 
produced  across  the  base  of  the  shell  beyond  the  umbilicus,  but 
without  closing  it.     T,  Caledonica^  Crosse  (Ixxxi,  tl). 

OXYSTELE,  Philippi.  Shell  depressed  conoidal,  smooth,  not 
umbUicated  ;  umbilical  region  covered  by  a  shining  callous  expan- 
sion of  the  columella ;  columella  flattened,  curved  anteriorly  to 
join  the  outer  lip.  5  sp.  Australian  seas.  T,  merula,  Chemn. 
(Ixxxi,  62\ 

ATAPHRUS,  Gabb.  Shell  form  of  Oxystele,  but  the  columellar 
lip  anteriorly  grooved,  the  groove  terminating  in  a  tubercle 
above.  Cretaceous  ;  North  Carolina,  California.  T,  Kerri,  Gabb 
(Ixxxi,  63). 
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T&ooHiSGUs,  Sowb.  (Norrisia,  Bayle.)  Shell  thick,  conoidal, 
orbicular,  covered  by  an  epidermis,  smooth ;  widely  umbilicated, 
umbilicus  surrounded  by  the  callous  extension  of  the  columella; 
outer  lip  not  thickened  or  sculptured  within.  Operculum  with 
the  edges  of  the  whorls  elevated,  scaly.  T,  Norrisii,  Sowb. 
(Ixxxi,  64).     West  Coast  of  North  America. 

DiLOMA,  Philippi.  Shell  conoidal,  smooth,  not  umbilicated ; 
whorls  rather  few,  convex ;  aperture  subrotund ;  columellar  lip 
excavated  in  the  middle  and  expanded  over  the  umbilical  region, 
produced  laterally  to  join  the  outer  lip ;  outer  lip  thin,  unarmed. 
12  sp.     Pacific.     T.  JEthiops^  Gmel. 

PHOTiNULA,  H.  and  A.  Adams.  Shell  orbicular,  heliciform,  sub- 
depressed,  not  umbilicated  ;  spire  acute  ;  whorls  with  revolving 
lines,  smooth,  polished ;  umbilical  region  covered  by  callus ;  colu- 
mellar lip  thick,  outer  lip  not  thickened,  smooth  within.  2  sp. 
South  Seas.     T,  teeniata,  Wood  (Ixxxi,  65). 

CHRY808TOMA,  Swaiusou.  Shell  very  thick,  globular-turbinated, 
polished;  spire  small,  body-whorl  large,  rounded;  margin  of 
aperture  thick,  especially  on  the  columella ;  umbilicus  covered 
by  a  callosity.     1  sp.    Indo-Pacific.    T,  Nicobaricus  (Ixxxi,  66). 

LiOTROOHUS,  Fischer.     Not  characterized.     T,  callosuSj  Koch. 

Margarita,  Leach. 

Distr, — 20  sp.  Boreal,  under  stones  and  sea-weed  near  low- 
water.     M,  helicinay  Fabr.  (Ixxxi,  61).  • 

Shell  thin,  globular-conical,  umbilicated;  whorls  rounded, 
smooth ;  aperture  rounded,  pearly ;  lip  sharp,  smooth. 

BEMBix,  Watson.  Shell  elevated,  conical,  carinate,  base  inflated , 
umbilicated,  thin,  pearly,  epidermis  thin,  membranaceous.  M. 
seola^  Watson.     Japan. 

MACHiEROPLAx,  Fricle.  Shell  more  or  less  conoidal,  distinctly 
umbilicated,  unicolored,  variously  sculptured;  aperture. suban- 
gulated,  peristome  interrupted.  Operculum  corneous.  M.  striata^ 
Leach  (Ixxxi,  68). 

SOLARIELLA,  S.  Wood.  With  large  crenated  umbilicus.  Fossil, 
Crag  of  England ;  recent,  one  California  species.  M.  peramabilis^ 
Carp. 

MARGARiTELLA,  Meek  and  Hayden.  Shell  subdiscoidal  or  nearly 
lenticular,  thin ;  nacre  of  interior  bright ;  umbilicus  large,  deep, 
and  entirely  without  crenate  margins;  volutions  narrow,- very 
much  depressed,  the  last  one  sharply  angular  around  the  per- 
iphery, and  obtusely  subangular  around  the  umbilicus ;  aperture 
transversely  rhombic ;  lip  thin  and  simple ;  surface  cancellately 
striated  in  the  typical  species.  Cretaceous ;  United  States.  M. 
Jiexistriata^  Evans  and  Shumard  (Ixxxi,  69,  TO). 

ENiDA,  Adams,  1860.  Whorls  ornamented  with  spiral  and 
Squamous  striae,  sutures  canaliculated,  last  whorl  carinated  at 
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the  periphery ;  inner  lip  somewhat  expanded,  and  in  the  middle 
reflexed  ;  umbilical  margin  crenulated.  The  group  is  founded 
upon  three  species  from  Japan  ;  cretaceous  and  tertiary  species 
occur.  It  is  doubtfully  distinct  from  Solariella.  Jf.  Japornca, 
A.  Ad. 

UMBONELLA,  A.  Ad.  Shell  globosely  conoidal,  solid,  porcel- 
lanous,  polished,  narrowly  umbilicated;  aperture  subquadrate, 
the  margin  simple,  a  little  dilated  in  front ;  umbilicus  narrow, 

margin  crenulately  rugose.     M.  murrea,  Reeve.     Japan. 

/  ^^  

VlTRTNELLA,  C.  B.  Ad. 

Distr. — 18  sp.  W.  Coast  Centr.  Am.,  West  Indies.  F.  ano- 
maZa,  d'Orb.  (Ixxxi,  T2). 

Shell  minute,  depressed  turbiniform,  widely  umbilicated ;  aper- 
ture large,  rounded. 

VALVATELLA,  Gray.  Shell  conic ;  whorls  rounded,  with  laminar 
periostraca ;  axis  imperforate ;  aperture  circular,  peristome  simple. 
F.  Orcenlandica,  Gray. 

BATHTMOPHILA,  Ball.  When  young  umbilicated  like  Margarita, 
but  the  nearly  adult  has  a  broad,  flattened,  minutely  granulated 
pillar,  with  a  polished  small  tubercle  at  its  end ;  the  adult  has 
this  tubercle  enlarged,  forming  a  blunt  tooth,  with  granulated 
surface.     M,  euspira^  Dall.     W.  Indies. 


?  Cltsospiba,  Billings,  1865. 

Distr, — (7.  curiosa^  Billings.     Silur. ;  Canada. 

Trochiform,  surface  reticulated  ;  aperture  widely  expanded  all 
round  in  a  plane  which  is  at  a  right-angle  (or  nearly  so)  to  the 
longitudinal  axis  of  the  spire,  the  latter  conical.  The  cavity 
occupied  by  the  animal  appears  to  be,  at  least  in  the  lower  part, 
not  spirally  coiled,  as  in  the  ordinary  gastropods,  but  straight 
and  central,  with  the  lip  spread  out  all  round ,  trumpet-like.  There 
is  some  evidence  that  towards  the  apex  of  the  spire  it  is  spirally 
coUed. 

Position  uncertain ;  may  be  more  nearly  allied  to  Trochita. 

Family  STOMATELLID^. 

Shell  paucispiral,  auriform,  the  laat  whorl  rapidly  enlarging 
to  the  aperture,  nacreous  within.  Operculum,  when  present, 
corneous,  multispiral. 

Animal  too  large  to  entirely  enter  the  shell. 

Stomatella,  Lam. 

Etym. — Diminutive  of  stoma,  the  aperture. 

Distr, — 33  sp.  Cape,  India,  North  Australia,  China,  Japan, 
Philippines.  S,  imbricata,,  Lam.  (Ixxx,  T3).  S.  Cumirigii^  A. 
Ad.  (lixxi,  t4).  ''      •      •  • 
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Shell  ear-shaped,  regular ;  spire  small ;  aperture  oblong,  very 
large  and  oblique,  nacreous ;  lip  thin,  even-edged.  Operculum 
circular,  homy,  multispiral.  On  reefs  and  under  stones  at  low* 
water. 

Stomatia,  Helbing. 

Etym, — Stoma^  the  aperture^ 

Distr, — 12  sp.  Java,  Philippines,  Torres  Straits,  Pacific. 
Under  stones  at  low-water. — Cuming.  Fossil:  M.  d'Orbigny 
refers  to  this  genus  18  species,  ranging  from  the  L.  Silurian  to 
the  chalk.     North  America,  Europe. 

Shell  like  Haliotis,  but  without  perforations,  their  place  being 
occupied  by  a  simple  furrow;  surface  rugose, spirally  ridged ;  spire 
small,  prominen^t ;  aperture  large,  oblong,  outer  margin  irregular. 

Animal  spiral,  too  large  entirely  to  enter  the  shell;  frontal 
lobes  digitated,  foot  large,  tubercular,  greatly  produced  behind, 
lateral  membrane  fringed,  ending  anteriorly  on  the  left  side  in  a 
fimbriated  crest  under  the  eye-pedicel,  and  on  the  fight  in  a 
slightly  projecting  fold  or  gutter  leading  to  the  respiratory 
cavity.     Operculum,  none. 

Stomatia,  like  Harpa  and  some  n%idibranchs,  has  the.  power 
of  spontaneously  throwing  off  the  hind-part  of  the  foot  when 
the  animal  is  irritated,  and  Gena  exhibits  the  same  peculiarity ; 
specimens  in  spirits  have  the  foot  usually  truncated  from  this 
cause.  Most  numerous  at  the  Philippines,  on  coral  reefs,  but 
also  found  under  stones  at  low-water. 

MiCROTiNA,  H.  and  A.  Adams.  (Microtis,  A.  Ad.)  Shell  sub- 
orbicular,  depressed,  spire  but  slightly  developed ;  whorls  with 
two  small  tuberculated  ribs;  columellar  lip  twisted;  aperture 
transversely  oval.  No  operculum.  Animal  as  in  Stomatia,  but 
the  foot  with  a  deep  anterior  fissure  for  the  head,  and  with  the 
front  edge  bilobed.  2sp.  Philippines,  New  Caledonia.  S,  tuber- 
culata,  Ads.  (Ixxxi,  76). 

NiPHONiA,  Adams.  Shell  like  Stomatella,  but  very  thin ;  colu- 
mellar lip  internally  thickened,  and  gradually  passing  into  the 
outer  lip.     S,  pulckellaj  A.  Ad.    Japan. 

GENA,  Gray.  Shell  subspiral,  oblong,  auriform,  depressed, 
smooth  or  striated ;  spire  flattened,  nearly  obsolete ;  aperture 
very  large.  No  operculum.  Animal  with  the  front  lobes 
plumose;  foot  very  large,  tubercular,  posteriorly  produced; 
lateral  membrane  not  fringed,  more  or  less  extended,  and  par- 
tially covering  the  shell*  16  sp.  Red  Sea,  Indian  Ocean,  Phil- 
ippines, Australia.     S.  striatula^  Ads.  (Ixxxi,  76). 

Phaneta,  H.  Adams. 

Bistr. — P.  Everettij  H.  Adams  (Ixxxi,  TT,  78).  Siniwan  River, 
Borneo ;  attached  to  submerged  logs. 

Shell  imperforate,  trochiform ;  few-whorled,  the  last  carinated. 
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expanded,  with  depressed  base;  aperture  large,  rounded,  sub- 
sinuated  behind,  pearly  within;  columella  re  volute,  acute;  lip 
simple. 

Apparently  not  an  operculated  shell.  The  whole  appearance, 
especially  the  pearly  interior,  reminds  one  of  the  Trochidse,  and 
Mr.  Adams  is  evidently  mistaken  in  referring  it  as  he  does  to 
the  family  Valvatidse. 

BaoDERipiA,  Gray. 

Utym, — Named  in  honor  of  W.  J.  Broderip,  Esq.,  the  distin- 
guished conchologist. 

Distr, —  3  species.  Philippines,  Grimwood's  Island,  South 
Seas. — Cuming.     B,  iridescens,  Brod.  (Ixxxi,  T9,  80). 

Shell  minute,  limpet-shaped,  with  a  posterior  submarginal, 
non-spiral  apex ;  aperture  oval,  as  large  as  the  shell,  brilliantly 
nacreous. 

Velainella,  Vasseur. 

Etym. — Named  after  Charles  Yelain,  a  French  naturalist. 

Diatr. —  V.  columnaris,  Vasseur  (Ixxiii,  5).  Eocene;  Nantes, 
France. 

Shell  spiral,  dextral,  extremely  elongated,  thick  and  solid, 
nacreous  within;  aperture  oval-oblique,  peritreme  continuous, 
left  margin  with  a  slight  columellar  swelling. 

The  nacreous  interior  brings  this  into  the  Trochidse,  but  it  is 
very  distinct  from  any  of  the  preceding  forms. 

Family  PLEUR0T0MARIIDJ3. 

Shell  more  or  less  conically  elevated,  turreted  or  trochiform, 
with  a  marginal  slit  in  the  upper  part  of  the  outer  lip,  or  a  row 
of  perforations  in  the  upper  part  of  the  whorl ;  aperture  pearly 
within. 

Fleurotomaria,  Defrance. 

Etym, — Pleura,  side,  and  tome,  a  notch. 

Distr, — 4  sp.  West  Indies,  Moluccas,  Japan.  PL  Quoyana, 
Fischer  and  Bemardi  (Ixxxii,  84).  Fossil,  400  sp.  Cambrian  to 
Cretaceous;  North  America,  Europe,  Australia. 

Specimens  from  clay  strata  retain  their  nacreous  inner  layers ; 
those  from  the  chalk  and  limestones  have  lost  them,  or  they 
are  replaced  by  crystalline  spar.  PleurotomariaB  with  wavy 
bands  of  color  have  been  obtained  in  the  carb.  limestone  of  Lan- 
cashire. In  this  extensive  group  there  are  some  species  which 
rival  the  living  turbines  in  magnitude  and  solidity,  whilst  others 
are  as  frail  as  lanthina. 

Shell  trochiform,  solid,  few-whorled,  with  the  surface  variously 
ornamented ;  aperture  subquadrate,  with  a  deep  slit  in  its  outer 
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margin.     The  part  of  the  slit  which  has  been  progressively  filled 
up  forms  a  band  round  the  whorls. 

PTYCHOMPHALUS,  Agass.  (Cryptseniay  Desl.)  Helicifofm  or 
trochiform  shells,  with  an  almost  smooth  surface,  a  thick  callosity 
covering  the  umbilical  region  and  a  distinct  band  on  the  posterior 
portion  of  the  whorls,  terminating  at  the  aperture  with  a  short 
slit,  sometimes  a  simple  fold.  The  smooth  surface  and  umbilical 
callosity  distinguish  it  from  other  Pleurotomarise.  Species 
numerous.    Liassic  to  Cretaceous.    P.  striatus^  Sowb.  (Ixxxii,  86). 

LEPTOMARiA,  Desl.,  1865.  Shell  subturbinate,  rather  thin,  gen- 
erally ornamented  with  very  numerous,  subequal  spiral  striae,  band 
very  narrow,  placed  near  the  middle  of  the  whorls,  slit  in  the 
outer  lip  very  deep,  axis  solid  or  hollowed  out.  Mostly  creta- 
ceous to  tertiary.     P.  amcena^  Desl. 

MuBOHisoNiA,  d'Archiac. 

Etym. — Named  in  honor  of  Sir  Roderick  I.  Murohlson. 

Distr. — Fossil,  50  sp.  L.  Silurian  to  Permian ;  North  America, 
Europe.     M.  wiermedia^  Vemeuil  (Ixxxii,  86  >. 

Shell  elongated,  many-whorled ;  whorls  variously  sculptured, 
and  zoned  like  Pleurotomaria ;  aperture  slightly  channeled  in 
front ;  outer  lip  deeply  notched. 

The  Murchisonise  are  characteristic  fossils  of  the  palsBozoic 
rocks;  they  have  been  compared  to  elongated  Pleurotomarise, 
or  to  Cerithia  with  notched  apertures ;  the  first  suggestion  is 
most  probably  correct. 

MURCHisoNiBLLA,  Morch.  A  single  living  species  is  referred  to 
this  uncharacterized  group.     West  Indies. 

DisoTEKA,  Gardner,  1880.  Differs  from  Murchisonia  in  having 
two  slit-bands.     Cret. ;  England. 

PoRCELLiA,  Ldveille. 

Distr. — 10  sp.  U.  Silurian  to  Trias.  Europe.  P.  Puzo^hev. 
(Ixxxii,  87). 

Shell  symmetrical,  discoidal  or  planorbiform ;  periphery  .with 
a  deep,  marginal  slit. 

POLYTREMARIA,   d'Orb. 

Syn, — Trochotremaria,  Ryckh. 

Distr, — Carboniferous ;  Belgium.  P.  catenata,  Kon.  (Ixxxii,  88  >. 
Shell  turbinated,  heliciform,  periphery  pierced  by  a  line  of 
non-tubular  perforations. 

Catantostoma,  Sandberger. 

Distr. — Devonian,  Trias.     (7.  clathratum,  Sandb.  (Ixxxii,  89). 

Shell  turbinate,  heliciform  or  bulimiform ;  last  whorl  deflected ; 

the  peristome  incomplete,  irregular,  slightly  varicose  on  the  last 
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whorl.  At  the  place  where  this  is  defected  there  is  an  elongated, 
kidney-shaped  perforation  surroiinded  by  somewhat  thickened 
margins ;  another  small  perforation  is  found  about  the  centre  of 
the  basis,  but  in  the  outer  lip  it  is .  likewise  surrounded  with  a 
raised  margin. 

?  Bkilonblla,  Kayser. 

Diatr. — B.  serpens^  Kayser.    Devonian ;  Germany. 
Last  whorl  unwound  and  deflected  upwards,  so  that  the  mouth 
lays  upon  the  top  of  the  spire ;  otherwise  like  Pleurotomaria. 

Odontomaria,  Boemer. 

Bistr, — O.  elephantina,  Roemer.     Devonian ;  Eifel. 
Shell  not  spiral,  extended-tubular,  somewhat  curved ;  mouth 
with  slit  terminating  an  external  band. 

Tboohotoma,  Lycett. 

Etym. —  TroohuSj  and  tome,  a  notch. 

Syn, — ^Ditremaria,  d*Orb.     Rimulus,  d'Orb. 

Distr, — Fossil,  10  sp.  Lias  to  Ooral  Rag ;  Britain,  France, 
etc.     T.  Humbertina,  d'Orb.  (Ixxxii,  90). 

Shell  trochiform ,  slightly  concave  beneath ;  whorls  flat,  spirally 
striated,  rounded  at  the  outer  angles;  lip  with  a  single  per- 
foration near  the  margin. 

Temnotbopis,  Laube. 

Distr. —  T.  carino^us,  Goldfuss.     Trias;  St.  Cassian. 

Shell  ear-shaped,  with  rapidly  enlarging  keeled  whorls,  and  a 
very  large  oval  aperture ;  outer  lip  sharp  with  a  deep  slit,  ter- 
minating a  slit-band  on  the  keel. 

DiTBEMABIA,  DesloUgC. 

Distr, — 2  sp.  Great  Oolite  and  Coral  Rag;  France  and 
Germany.     2).  qmnquecincta^  Ziet.  (Ixxxii,  91). 

Shell  trochiform;  in  place  of  the  slit  of  Trochotoma,  there 
are  two  elongated  oval  holes  united  by  a  transverse  fissure ;  the 
base  of  the  shell  presents  a  large  callosity,  the  umbilicus  is  deeply 
excavated,  and  a  round  tubercle  arises  from  it ;  the  aperture  is 
contracted,  and  the  upper  angle  of  each  lip  bears  a  more  or  less 
distinct  tooth. 

SoHiSMOPE,  Jeffreys,  1856. 

Etym. — Schisme,  a  slit,  and  ope,  a  hole. 

Syn, — Woodwardia,  Fischer,  1861. 

Distr. — 4  sp.  Mediterranean,  Japan.  Fossil,  1  sp.  Miocene; 
Bordeaux. 

Shell  like  Scissurella,  but  the  spire  is  laterally  compressed,  as 
in  Stomatia,  and  is  not  so  trochiform.     The  slit  in  the  peristome 
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of  the  young  shell  is  coaverted  into  a  foramen  in  the  adult ;  it 
does  not  commence  until  the  animal  is  half^grown. 

S.  striattUa,  Ph.,  is  a  littond  species,  whilst  all  the  species  of 
Scissurella  inhabit  deep  water. 

Scissurella  and  Schismope  are  the  analogues  respectively  to 
Pleurotomaria  and  Troohotoma,  differing  only  in  size ;  but  in  the 
two  former  genera  the  shell  is  translucent,  not  nacreous,  as  in 
the  two  latter. 

Scissurella,  d'Orbigny. 

Etym, — Diminutive  of  scissvSy  slit. 

Syn, — Anatomus,  Montfort. 

Distr. — Europe,  5  living,  4  tertiary  species.  S,  Berthelotiy 
Webb  (Ixxxii,  92). 

Shell  minute,  thin, not  pearly j  body-whorl  large ;  spire  small; 
surface  striated ;  aperture  rounded,  with  a  slit  in  the  margin  of 
the  outer  lip ;  operculate.    The  young  have  no  slit. 

Animal  like  Margarita;  tentacles  long,  pectinated,  with  the 
eyes  at  their  base ;  foot  with  two  pointed  lappets  and  two  long, 
slender  pectinated  cirri  on  each  side.  Operculum  ovate,  very 
thin,  with  aai  obscure  subspiral  nucleus. 

No  part  of  the  animal  is  external  to  the  shell.  A  living 
example  occurred  at  Hammerfest,  in  40-80  fathoms  of  water ; 
when  placed  in  a  glass  of  sea-water  it  crawled  up  the  side  and 
scraped  the  glass  with  its  tongue.  It  was  pale  and  translucent 
when  living,  but  turned  inky  black  after  immersion  in  alcohol. 

SGHizoTRO€»aus,  Monterosato.  Operculum  very  thin;  shell 
trochoidal.     S.  crispata  (Ixxxii,  93). 

Seguenzia,  Jeffreys. 

Distr. — 4  sp.  Azores,  W.  Indies,  Pernambuco.  718-1000  fms. 
S.formosa,  Jeffreys  (Ixxxii,  94). 

Shell  globular  or  conical,  glossy,  without  epidermis,  exqui- 
sitely sculptured ;  upper  part  of  the  last  whorl  deeply  and  widely 
grooved ;  pillar  abruptly  notched  below,  and  exhibiting  a  small 
tooth-like  process ;  base  either  deeply  umbilicated  or  imper- 
forate. 

Differs  from  the  other  genera  by  having  a  broad  sutural  slit, 
instead  of  on  the  periphery.     Operculum  very  thin,  paucispiral. 

Basilissa,  Watson. 

Distr, — 7  sp.  Pacific,  W.  Indies,  Canaries,  off  La  Plata,  etc., 
at  considerable  depths.     B.  lampra,  Watson. 

Shell  conical,  carinate,  umbilicate,  pearly,  last  whorl  sinuate 
above ;  columella  straight,  thin,  excavated  above,  angulate  but 
scarcely  dentate  below ;  aperture  rhomboidal,  the  margin  not 
continuous  nor  joined  by  palatal  callus. 

The  sinus  is  wide,  open,  shallow,  not  deep-cleft  as  in  Seguenzia, 
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and  it  lacks  the  sharp  tooth  on  the  pillar  with  strongly  marked 
sinus  above  and  below  it,  of  that  genus. 

Specimens  were  obtained  by  the  Challenger  expedition  at 
depths  varying  from  390  to  1900  fathoms. 

Family  BELLEROPHONTIDJS, 

Shell  globular,  nautiliform,  symmetrically  convoluted ;  per- 
iphery carinated  or  sulcated,  ending  in  a  slit  of  the  middle  portion 
of  the  outer  lip. 

A  large  group  of  palaeozoic  fossils,  the  natural  relations  of 
which  are  very  doubtful.  They  have  been  placed  with  the  Cepha- 
lopoda, Bullidse,  Pteropoda,  etc.,  but  the  slit  shell  appears  to 
indicate  closer  affinities  with  the  Pleurotomariidae,  and  the  best 
modem  systematists  place  them  in  the  vicinity  of  that  family. 

Belleboi^hon,  Montfort,  1808. 

Syn, — Microceras,  Hall. 

DiHtr, — 160  sp.  Cambrian  to  Carb. ;  North  America,  Europe, 
Australia,  India.     B.  atriafus^  d'Aroh.  (Ixxxii,  95). 

Shell  symmetrically  convoluted,  globular,  ordiscoidal,  strong, 
few-whorled ;  whorls  often  sculptured  ;  dorsally  keeled ;  aperture 
sinuated  and  deeply  notched  on  the  dorsal  side. 

Microceras,  Hall,  appears  to  be  founded  on  the  embryonic 
volutions  of  a  Bellerophon. 

WARTHiA,  Waagen,  1880.  Smooth,  globular,  not  umbilicated, 
without  slit-band,  and  having  a  tolerably  deep  rounded  sinuosity 
on  the  outer  lip ;  inner  lip  only  very  slightly  callous.  Fossil. 
Salt  Range,  India.     B,  hrevisinuata^  Waagen  (Ixxxii,  96,  91). 

MOGULiA,  Waagen,  1880.  Globular,  without  well-developed 
slit-band  ;  mouth  oval,  outer  lip  with  a  shallow  angular  emargi- 
nation,  inner  lip  callous;  no  spiral  sculpture.  B.  regularise 
Waagen  (Ixxxii,  98,  99).  Carboniferous;  India.  Possibly  == 
Warthia. 

PATELLOSTiuM,  Waagen,  1880.  Mouth  very  much  expanded 
and  the  lips  spread  out  patella-like,  the  inner  lip  not  being  cut 
out  where  it  touches  the  preceding  volution.  Bell,  macroidomaj 
Proem.     BelL  megaloatoma,  Eichw. 

WAAGENiA,  L.  G.  de  Koninck,  1882.  Shell  subglobular,  usually 
a  little  higher  than  wide,  and  slightly  compressed  on  the  sides ; 
whorls  completely  embracing,  leaving  no  trace  of  umbilical 
opening,  that  region  being  covered  with  a  callus  which  appears 
to  have  been  deposited  by  a  special  organ,  of  which  the  related 
genera  are  deprived ;  slit-band  narrow,  a  little  inflated ;  surface 
covered  with  small  imbricated  plications  or  line  lines  of  growth, 
and  showing  a  pattern  of  coloring.  Distinguished  from  Bellero- 
phon by  the  umbilical  callus.  Distr, — 3  sp.  Carboniferous; 
Europe.     W.  Ferussacij  d'Orb. 
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BucANTA,  Hall,  184*7. 

Syn, — Phragroostoma,  Hall,  1862.     Centrotheca,  Salter. 

Shell  planorbiform,  the  whorls  exposed  equally  above  and 
below,  with  revolving  striae ;  last  whorl  much  enlarged  at  the 
aperture.     Silur.,  Capb.     B,  expansa,  Hall  (Ixxxii,  100,  1). 

BUOANELLA,  Meek.     Shell  without  slit-band. 

TEOPiDODiscus,  Meek.  Strongly  compressed,  disciform,  widely 
umbilicated,  with  a  high  keel  and  very  short  incision  in  the  outer 
lip ;  callosity  on  the  inner  lip  very  little  developed.  Silur.,  Carb. 
JB.  curvilineata,  Conr,  (Ixxxii,  2,  3). 

.  TREMANOTUS,  Hall,  1864.  (Salpingostoma,  Roemer,  1816.)  Like 
Bucania,  but  in  place  of  the  slit-band,  a  row  of  oval  openings  on 
the  last  whorl.  Mouth  strongly  expanded.  Silurian.  T.alpheus, 
Hall. 

TUBiNA,  Barrande,  1868.  Like  Tremanotus,  but  with  three 
rows  of  openings  instead  of  one,  on  wTiich  long  hollow  tubes  are 
placed.     Mouth  very  little  expanded.     Silurian ;  Bohemia. 

EUPHEMU8,  M'Coy,  1844.  Umbilicus  absent  or  small,  shell 
with  spiral  folds,  not  continued  on  the  last  whorl,  aperture 
slightly  contracted,  lip  sometimes  emarginate,  no  distinct  slit- 
band.  Carb.;  Gt.  Brit.,  Salt  Range,  India.  B.  (Euphemus) 
Tndicus,  Waagen  (Ixxxii,  4). 

TROPiDOOYCLTJS,  Kouiuck,  1882.     T.  curvilineatus,  Conr. 

STACHELLA,  Waagcu,  1880.  More  or  less  globular,  smooth, 
un symmetrical,  mostly  umbilicated  on  one  side  and  with  a  closed 
umbilicus  on  the  other;  slit-band  distinct,  but  superficial,  slit 
shallow.  Fossil.  Salt  Range,  India.  B,  bifrons^  Waagen 
(Ixxxii,  5,  6). 

PHRAGMOSTOMA,  Hall,  1861.  Mouth  much  expanded,  with  the 
slit  forming  a  sinus  ;  slit-band  well  marked ;  inner  lip  expanded 
into  a  septum.  Devon. ;  New  York.  Is  very  closely  related  to 
Carinaropsis,  Hall. 

Bellerophina,  d'Orb. 

Distr, — Cretaceous ;  Europe.     B,  Vibrayi,  d'Orb.  (Ixxxii,  7). 

Shell  subsymmetrical,  globular,  the  whorls  embracing  as  in 
Bellerophon,  but  without  sinus  ;  sides  slightly  unequal,  the  spire- 
whorls  perceptible  above,  while  below  the  umbilicus  is  very 
narrow. 

Carinaropsis,  Hall. 

Bistr, — Fossil,  2  sp.     Silurian ;  America.     C.  carinata^  Hall. 

Shell  having  a  patelloid  aspect.  Spire  usually  attenuated; 
body-whorl  expanded  abruptly;  cavity  shallow,  presenting  a 
kind  of  septum  as  in  Crepidula. 

Cyrtolites,  Conrad. 

Etym. — KurtoSy  curved,  lithoSj  stone. 

Distr, — Fossil,  13  sp.  L.  Silur. — ,  Carb.;  N.  Am.,  Eur.  C, 
ornatuSy  Conrad. 
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Shell  thin,  symmetrical,  hom-ehaped  or  discoidal,  with  whorls 
more  or  less  separate,  keeled  and  sculptured. 

CYRTONELLA,  Hall,  1879.  Shell  ovoid,  trumpet-shaped;  volu- 
tions one  or  more  in  the  same  plane ;  apex  minute,  making  about 
a  single  turn,  and  rapidly  expanding  beyond,  peristome  entire  ; 
dorsum  angular  or  subcarinate ;  surface  sculptured.  0.  mitella, 
Hall.     Devon. ;  N.  Y. 

Family  MACLUREID^. 

Maclurea,  Lesueur. 

Etym, — Named  after  William  Maclure,  the  first  American 
geologist. 

Distr. — Fossil,  12  sp.  Palaeozoic ;  North  America,  Scotland 
(Ayrshire,  M'Coy).  M,  Logani^  Salter  Ixxxii,  8,  9).  Jf.  magna^ 
Lesueur  (Ixv,  10). 

Shell  discoidal,  few-whorled,  longitudinally  grooved  at  the 
back,  and  slightly  rugose  with  lines  of  growth;  dextral  side 
convex,  deeply  and  narrowly  perforated ;  left  side  flat,  exposing 
the  inner  whorls.  Operculum  sinistrally  subspiral,  solid,  with 
two  internal  projections,  one  of  them  beneath  the  nucleus,  very 
thick  and  rugose. 

This  singular  shell  abounds  in  the  "  Chazy  "  limestone  of  the 
United  States  and  Canada ;  sections  of  it  may  be  seen  even  in 
the  pavement  of  New  York.  "  We  are  indebted  to  Sir  W.  E. 
Logan,  of  the  Geological  Survey,  Canada,  for  the  opportunity 
of  examining  a  large  series  of  silicified  specimens,  and  of  figuring 
a  perfect  shell,  with  its  operculum  in  situ.  It  has  more  the 
aspect  of  a  bivalve,  such  as  JRequienia  Lonsdalii,  than  of  a  spiral 
univalve,  but  has  no  hinge.  Many  of  the  specimens  are  over- 
grown with  a  zoophyte,  generally  on  the  convex  side  only,  rarely 
on  both  sides. 

**  The  Maclurea  has  been  described  as  sinistral ;  but  its  oper- 
culum is  that  of  a  dextral  shell ;  so  that  the  spire  must  be 
regarded  as  deeply  sunk  and  the  umbilicus  expanded,  as  in  cer- 
tain species  of  Planorbis ;  unless  it  is  a  case  conversely  parallel 
to  Atlanta,  in  which  both  shell  and  operculum  have  dextral 
nuclei.  The  affinities  of  Maclurea  can  only  be  determined  by 
careful  examination  and  comparison  with  allied,  but  less  abnormal 
forms;  associated  with  it  in  the  oldest  fossiliferpus  rocks ;  its  rela- 
tion to  Euomphalus  (p.  218)  is  not  supported  by  the.  evidence  of 
Sir  W.  Logan's  specimens." — Woodward. 

Family  HALIOTIDJE. 

Shell  spiral,  ear-shaped,  with  a  greatly  expanded,  flattened 
body-whorl,  and  large  basal  aperture ;  dorsally  perforated  in  a 
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single  spiral  series ;  interior  pearly,  with  a  large  central  muscular 
scar.     No  operculum. 

Animal  with  a  short  muzzle  and  subulate  tentacles ;  eyes  on 
pedicels  at  the  outer  bases  of  the  tentacles ;  branchial  plumes  2 ; 
mantle-margin  with  a  posterior  (anal)  fold  or  siphon,  occupying 
the  slit  or  perforation  in  the  shell.  Operculum  lobe  rudimen- 
tary ;  lingual  dentition  similar  to  Trochus. 

The  species  are  remarkable  for  the  beauty  and  variety  of  their 
shells  and  are  mostly  tropical  in  distribution.  One  small  species 
is  eaten  by  the  inhabitants  of  the  Channel  Islands  (Gt.  Britain), 
and  others  are  important  articles  of  diet  in  China,  Japan,  and 
among  the  Chinese  settled  in  California.  The  shells  are  largely 
used  for  the  manufacture  of  jnother-of-pearl  ornaments  and  for 
inlaying  in  papier-mach^  work. 

Haliotis,  Linn. 

Ear-shell.    Etym. — Halios^  marine,  and  ous  (otos)^  an  ear. 

Distr. — 16  sp.  Britain,  Canaries,  Cape,  India,  China,  Aus- 
tralia, New  Zealand,  Pacific,  California.  Fossil,  4  sp.  Creta- 
ceous. JET.  Midse^  Linn.  (Ixxxiii,  10).  H.  gigantea^  Chemn. 
(Ixxxiii,  11). 

Shell  ear-shaped,  with  a  small  flat  spire ;  aperture  very  wide, 
iridescent;  exterior  striated,  dull;  outer  angle  perforated  by  a 
series  of  holes,  those  of  the  spire  progressively  closed. 

Animal  with  fimbriated  head-lobes ;  side-lobes  fimbriated  and 
cirrated ;  foot  very  large,  rounded.  Lingual  teeth,  median 
small;  laterals  single,  beam-like;  uncini  about  seventy,  with 
denticulated  hooks,  the  first  four  very  large. 

DERiDOBBANCHUS,  Ehreuberg.  Shell  large  and  thick,  like 
Haliotis,  but  entirely  covered  oy  the  thick,  hard,  plaited  mantle 
of  the  animal.     D,  argus.     Red  Sea. 

TEiNOTis,  H.  and  A.  Adams.  Shell  depressed,  elongated,  ear- 
shaped  ;  spire  small,  and  placed  posteriorly ;  hinder  part  of  the 
foot  in  the  animal  stretches  iar  over  the  shelj.  2  sp.  East 
Indies.     H.  asinina^  Linn.  (Ixxxiii,  12). 

PADOLLUS,  Montfort.  A  strong,  rounded,  spiral  rib  within  the 
line  of  perforationis,  and  forming  a  spiral  sulcus  inside  the  shell. 
Form  rounded-oval,  with  rather  large,  sublateral  spire.  JJ.  tri- 
coslalis^  Linn.  (Ixxxiii,  13). 

8UL0ULU8,  H.  and  A.  Adams.  Very  like  PadoUus,  having  the 
same  dorsal  rib,  but  the  form  of  the  shell  is  more  elongated,  and 
the  spire  smaller  and  subterminal.   H.  Janus,  Reeve  (Ixxxiii,  14). 

Suborder  EDBIOP  TEA  L  MA . 

Shell  conical,  not  spiral,  porcellanous.  No  operculum.  Eyes 
sessile. 
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Family  FISSUEELLIDJE. 

Shell  conical,  limpet-shaped  ;  apex  recurved ;  nucleus  spiral, 
often  disappearing  in  the  course  of  growth ;  anterior  margin 
notched  or  apex  perforated;  muscular  impression  horseshoe- 
shaped,  open  in  front. 

Tongue  with  a  central  median  tooth,  five  denticulated  uncini, 
and  numerous  slender,  hooked  laterals.  Body  broad  and  conical. 
Head  with  a  short,  wide  muzzle ;  tentacles  subulate,  with  the 
eyes  on  slightly  elevated  tubercles  at  their  external  bases. 
Mantle-margin  fissured  in  front,  the  free  edges  forming  an  anal 
siphon  occupying  the  anterior  fissure,  or  perforation  in  the  apex 
of  the  shell ;  gills  two,  symmetrical,  on  the  back  of  the  neck. 
Foot  dilated,  sides  with  the  upper  part  furnished  with  a  series 
of  short  cirri  or  rudimentary  filaments.  Operculum  none. 
Phytophagous  and  littoral.  The  nucleus  of  the  shell  is  always 
spiral,  although  in  the  adult  the  shell  assumes  a  conic  form ;  in 
some  genera  there  is  a  rudimentary  spire  in  the  young  state, 
which  disappears  in  the  course  of  growth. 

FissuRELLA,  Lam. 

Etym, — Diminutive  of  fisBura^  a  slit. 

Distr. — 125  sp.  Universal,  but  mostly  in  warm  seas.  Fossil, 
30  sp.     Carboniferous — .     J^.  picta^  Gmel.  (Ixxxiii,  15). 

Shell  oval,  conical,  depressed,  with  the  apex  in  front  of  the 
centre,  and  perforated  ;  surface  radiated  or  cancellated  ;  muscu- 
lar impression  with  the  points  incurved. 

In  very  young  shells  the  apex  is  entire  and  subspiral ;  but  as 
the  perforation  increases  in  size,  it  encroaches  on  the  summit^ 
and  gradually  removes  it.  The  key-hole  limpets  are  locomotive; 
returning,  however,  to  their  accustomed  station,  the  rocky  sur- 
face of  which  is  worn  into  an  impression  corresponding  with  the 
outline  of  the  shell. 

CBEMiDEB,  H.  and  A.  Adams*  Surface  rugose,  muricated  or 
cancellated ;  the  lip  denticulated.    F,  nodosa^  Born  (Ixxxiii,  16). 

FissuRXDEA,  Swainson.  Shell  subconic,  capuliform,  the  poste- 
rior summit  narrowly  perforated.  J^.  pileopsoides,  Reeve 
(Ixxxiv,  30). 

LUCAPiNA,  Gray.  Shell  oval-oblong,  conic,  depressed,  cancel- 
late(} ;  summit  subcentra-l,  the  oval  opening  surrounded  by  a 
callus ;  margin  crenulated.     F,  crenulata,  Sowb.  (Ixxxiii,  17). 

Mantle-margin  fimbriated,  refiexed  more  or  less  over  the 
edges  of  the  shell.  This  group  includes  all  those  reticulated 
and  cancellated  forms  generally  referred  to  Fissurella,  which 
have  the  margin  of  the  aperture  crenulated,  and  in  which  the 
perforation,  internally,  is  transversely  truncate  and  sometimes 
slightly  concamerated. 
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GLTPHis,  Carpenter.  (Capiluna,  Gray.)  Animal  with  the 
edge  of  the  mantle  fimbriated,  and  covering  the  margin  of  the 
shell.  Shell  with  the  surface  cancellated,  the  margin  crenulated, 
callosity  often  truncate,  sometimes  laminated.  Young  shell 
Rimuliform,  with  the  spire  absorbed  in  the  increasing  aperture. 
F.  insequalis^  Sowb. 

CLYPiDELLA,  Swaiusou.  Shell  oval,  rugose,  slightly  elevated, 
truncated  at  the  anterior  extremity ;  perforation  large,  subcen- 
tral  or  somewhat  anterior.  Mantle*margin  double,  the  edges 
scalloped  and  fringed,  covering  the  sides  of  the  shell;  anal 
siphon  surrounded  by  a  fimbriated  membrane ;  foot  large,  fleshy 
and  tubercular,  with  a  series  of  rudimentary,  tentacular  filaments 
on  the  sides  near  the  fore-part.    F,  pustulata^  Lam.  (Ixxxiv,  31). 

FTssuRELLiDiEA,  d'Orb.  Shell  small  relative  to  the  size  of  the 
animal,  depressed ;  perforation  large,  oval,  central,  with  a  callous 
border  on  the  inner  face ;  margin  smooth.  Mantle  greatly  devel- 
oped, thickened  at  the  edges  and  nearly  covering  the  shell ;  foot 
very  large  and  elongated.     F,  hiantula.  Lam.  (Ixxxiii,  18). 

MAGBOSGHiSMA,  Swaiusou.  Shell  square-oval,  roughly  rayed, 
truncate  at  the  end ;  perforation  very  large,  subtriangular,  elon- 
gated. Animal  large,  larviform,  greatly  elongated,  with  the 
shell  situated  towards  the  posterior  end.  F.  maxima,  Ads, 
(Ixxxiii,  19). 

PUPiLLA,  Gray.  Shell  depressed,  nearly  smooth ;  perforation 
large,  subcentral,  oblong;  margin  white.  Mantle  coriaceous, 
entirely  covering  the  shell,  orifice  of  anal  siphon  small,  oblong, 
at  the  anterior  third ;  foot  granulated,  shorter  than  the  mantle. 
The  shell  may  be  readily  known  by  the  sharp-edged,  white 
border,  which  is  received  into  the  integument  of  the  animal  like 
one  of  the  valves  of  a  Chiton.  It  is  an  inhabitant  of  South 
Africa.     F,-  apertura,  Bom  (Ixxxiii,  20). 

RiMULA,  Defrance. 

Etym. — Diminutive  of  rtmo,  a  fissure.     Syn, — Rimularia. 

Distr, — Several  species  found  on  sandy  mud  at  low-water,  or 
dredged  in  from  10  to  25  fathoms.  Philippines. —  Cuming. 
Fossil,  3  species.  Bath  Oolite  to  Coral  Rag ;  Britain  and  France. 
R,  exquisita^  Ads.  (Ixxxiv,  32). 

Shell  thin  and  cancellated,  with  a  perforation  iiear  the  anterior 
margin. 

PUNCTURELLA,  Lowe.  (Ccmoria,  Leach.  Diadora,  Graj*.) 
Shell  conical,  elevated,  with  the  apex  recurved ;  perforation  in 
front  of  the  apex,  with  a  raised  border  (septum)  internally; 
surface  cancellated.  Mantle-margin  simple,  anal  siphon  promi- 
nent, tubular,  with  six  papillae  in  front  and  four  behind ;  foot 
with  a  rudimentary  operculigerous  lobe.  Distr, — 6  sp.  Green- 
land, Boreal  America,  Norway,  North  Britain,  Terra  del  Fuego. 


328  FIBSUBELLIBJI. 

In  20  to  100  fathoms  water.  Fossil,  in  the  glacial  formations  of 
North  Britain,     i?.  Noachinaj  Linn.  (Ixxxiv,  33). 

c&ANOPSis,  Adams.  Fissure  about  the  middle  of  the  anterior 
side ;  an  internal  vaulted  chamber  over  the  foramen,  resembling 
that  of  Puncturella,  Gr.  pelex^  Adams  (Ixxxiy,  34,  35),  from 
the  China  seas,  is  the  type,  and  one  or  two  additional  species 
have  been  since  described. 

SEMPERiA,  Crosse.  (Named  after  M.  O.  Semper,  of  Altona.) 
Shell  conical,  apex  posteriorly  recurved,  anteriorly  fissured ;  the 
fissure  is  marginal  in  the  young  shell,  but  in  the  adult  the  margins 
grow  around  it  so  that  it  becomes  subdorsal,  or  separated  from 
the  margin  externally,  though  connected  with  it  internally  by  a 
channel.  Embraces  at  diSserent  growth-stages  characters  of 
Rimula,  Emarginula,  Clypidina.  2  sp.  Madeira.  Fossil ;  Paris 
basin.     S.  elegans,  Crosse  (Ixxxiv,  36). 

Emarginula,  Lam. 

Etym. — ;Diminutive  of  emarginata^  notched. 

/Syw.— Nesta,  H.  Adams. 

Distr. — 40  sp*  West  Indies,  Britain,  Norway,  Philippines, 
Australia.  Range  from  low-water  to  90  fathoms.  Fossil,  40  sp. 
^Carboniferous — .     E,  fissura  (Ixxxiv,  31). 

Shell  oval,  conical,  elevated,  with  the  apex  recurved ;:  surface 
cancellated;  anterior  margin  notched.  Muscular  impression 
with  recurved  paints.  The  nucleus  (or  shell  of  the  fry)  is  spiral, 
and  resembles  Scissurella.  The  anterior  slit  is  very  variable  in 
extent.  The  animal  of  Emarginula  (and  also  of  Puncturella)  has 
an  isolated  cirrus  on  the  back  of  the  foot,  perhaps  representing 
the  operouligerous  lobe. — Forbes.  Lingual  dentition  (xii,  50), 
median  teeth  subquadrate;  laterals  four,  oblong,  imbricated; 
imcini  about  60,  the  first  large  and  thick,  with  a  lobed  hook,  the 
rest  linear,  with  serrulated  hooks. — Lov^n. 

SUBBMARQINULA,  Blainv.    (Hemitoma,  Swain.    Siphonella,  Issel. 

Montfortia,  Recluz.)     Anterior  margin  with  a  slight  channel  and 

a  canal-like  prolongation  of  it  proceeding  towaiSs  the  apex,  on 

.the  inside  face  of  the  shell.    E.  octoradiata^  Sowb.  (Ixxxiv,  3Y). 

ZEiDORA,  Adams.  Shell  like  Emarginula,  with  the  margin  of 
the  aperture  crenulated  and  anteriorly  deeply  fissured,  but  there 
is  posteriorly  an  internal,  fiat,  semilunar  septum  present,  which 
distinguishes  this  subgenus  from  any  other  Fissurellidie.  E, 
reticulata^  A.  Ad.  (Ixxxiv,  39,  40). 

BEHLONOCHAMPSiA,  M'Coy,  I860.  (Dedicated  to  Dr.  Eudes 
Deslongchamps,  the  renowned  French  palsBontologist.)  Shell 
patelliform,  apex  acute,  excentric ;  with  a  wide  longitudinal 
anterior  sulcus,  produced  into  a  rounded  lobe.  Fossil,  3  sp. 
Lower  Oolite ;  England,  Normandy,  Galicia.  D,  Eugenei^  M'Coy 
(lxx»v,  41). 
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PARMOPHORtfs,  Blainv. 

Etym, — Parme,  a  shield,  and  phoreus]  at  bearer.  Duck's-bill 
limpet.     8ym — Scutus,  Montf. 

Distr, — 12  8p.  East  Indies,  Philippines,  Australia.  Fossil,  3 
sp.     Eocene;  Paris  hasin.     P.  aws^raZts,  Bl.  (Ixxxiii,  21  \ 

Shell  lengthened-oblong,  depressed ;  apex  posterior ;  front 
margin  incurved.  Muscular  impression  horseshoe-shaped,  elon- 
gated. The  shell  is  smooth  and  white,  and  permanently  covered 
by  the  reflected  borders  of  the  mantle.  The  animal  is  black, 
and  very  large  compared  with  the  shell ;  its  sides  are  fringed 
with  short  cirri,  and  its  eyes  sessile  on  the  outer  bases  of  thick 
tentacles.     Occurs  in  shallow  water,  walking  freely. 

TTJGALTA,  Gray.  Shell  cancellated,  with  crenulated  margin. 
P.  elegans,  Gray. 

COCCULINA,  Dall. 

Uistr. — 2  sp.     New  England,  deep  waters.     G.  Rathhun^^J)2^\., 

Shell  patelliform,  apex  posteriorly  inclined,  with  a  deciduous 
spiral  nucleus  ;  margin  entire. 

Animal  blind,  with  prominent  head  and  muzzle;  two  tentacles; 
gill  single,  plumose,  asymmetrical,  extending  between  the  under 
surface  of  the  mantle  and  the  foot  (from  a  point  above  and 
behind  the  head)  backward  on  the  right  side ;  anal  opening  above 
and  behind  the  head ;  mantle-margin  plain ;  margin  of  the  foot 
without  processes,  excepting  a  single  filament  on  each  side. 
Radula  with  a  small  or  moderate  rachidian  tooth,  three  incon- 
spicuous and  a  fourth  larger,  dentate  laterals,  uncini  numerous. 
The  male  has  a  verge  permanently  exserted  from  the  inner  side 
of  the  right  tentacle. 

The  shell  resembles  that  of  the  Patellidse,  but  the  animal  is 
more  nearly  allied  to  the  Eissurellidae.  Mr.  Dall  has  formed  a. 
family  for  the  two  species  known. 

Addisonia,  Dall. 

Etym. — In  honor  of  Prof.  Addison  B.  Verrill,  of  Yale  College. 

Distr. — 2sp.  New  England,  Mediterranean  Sea.  A.paradoxa, 
Dall. 

Shell  ovate,  subconical,  strongly  asymmetrical  with  curved 
apex  ;  no  epidermis  ;  margin  plain. 

Animal  with  two  tentacles ;  no  eyes ;  foot  and  mantle  without 
tubercles  or  processes ;  gill  composed  of  leaflets  as  in  Patella, 
the  series  starting  on  the  right  behind  the  head  and  continued 
within  the  mantle-edge  backward,  the  body  of  the  animal  being 
asymmetrically  placed  with  regard  to  the  aperture  of  the  shell 
to  afford  room  for  the  enormous  series  of  branchial  leaflets ;  anus 
opening  behind  and  above  the  head  slightly  to  the  right  of  the 
median  line,  and  indicated  by  a  small  papilla.  Radula  with 
32 


330  '  .  vateUaWm. 

a  large,  simple  rachidian  tooth  With,  on  each  side,  two  large, 
simple,  transverse  laterals,  followed  by  two  minute  ones,  and  a 
large  outer  lateral  with  a  strong  tridentate  cusp,  outside  of  which 
is  a  single  scale-like  flat  uncinus,  bearing  an  elongated,  thickened 
ridge,  but  no  cusp. 

For  this  genus  Mr.  Dall  has  proposed  a  new  family ;  he  states 
that  it  might  be  incorporated  with  Cocculinidae,  **  were  it  not  for 
the  differences  in  the  branchiae  and  in  its  dentition." 

Family  PATELLIDJE. 

Shell  wholly  external,  dish-shaped,  with  apex  anteriorly 
directed ;  animal  with  two  short  tentacles,  a  non-extensible 
muzzle ;  branchiae  external  or  none ;  renal  and  anal  aperture 
situated  above  the  neck,  between  body  and  mantle-edge ;  no 
copulatory  or  external  genital  organs;  mouth  provided  with 
homy  jaw,  and  long  radula  with  numerous  peculiar  black, 
opaque  teeth,  and  pellucid  or  colored  plates  or  bosses ;  meta- 
morphosis of  the  embryo  taking  place  in  the  egg,  which  is  fer- 
tilized in  the  ovary. 

The  Limpets  have  been  very  thoroughly  studied  by  Mr.  Wm. 
H.  Dall,*  who  has  proposed  an  elaborate  classification  of  them, 
including  ordinal  and  subordinal  as  well  as  family  and  generic 
characters.  I  have  mainly  followed  Mr.  Dall's  system  in  the 
diagnoses  and  sequence  of  the  groups,  but  without  giving  them 
the  same  systematic  values : — for  example,  I  have  used  above  his 
characters  of  the  Order  Docoglossa  for  the  family  Patellidae, 
thus  making  the  family  more  comprehensive  than  in  his  sense, 
and  corresponding  more  nearly  in  conchological  importance  with 
the  other  families  in  this  work.  Similarly  Mr.  Ball's  suborders 
correspond  nearly  with  my  subfamilies  and  his  family  charac- 
ters are  here  treated  as  genetic.  The  order  Docoglossa  is,  as  its 
name  implies,  founded  upon  peculiarities  in  the  arrangement  of 
the  lingual  dentition  (xii,  51),  but  alreadj'  two  forms  of  limpets 
have  been  discovered  which  by  their  dentition  cannot  be  placed 
in  this  order.  Cuvier  united  the  Patellidae  and  Chitonidae  in  his 
order  Cyclobranchiata,  characterized  by  the  arrangement  of  the 
gills  in  a  circle  surrounding  the  body,  but  more  recent  investiga- 
tors have  ascertained  a  considerable  diversity  of  gill-arrangement 
among  the  limpets,  so  that  this  term  will  no  longer  apply  to 
them  as  a  whole,  although  many  of  them  agree  with  the  Chitons 
in  this  feature. 

Subfamily  LUPE  TINJE. 
Animal  without  branchiae.     Embryonic  shell  spiral. 


**  Bee  his  papers  in  Am,  Jour,  Coneh.y  v,  vi,  and  Proceedings  of  the 
National  Museum. 
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Lepeta,  Gray. 

Syn. — Cryptobranchia^  Midd.  para.  Propilidium,  Gray,  not 
Forbes  and  Hanley.  Pilidium,  Stimpson,  not  F.  and  H.  nor 
Midd. 

Shell  conical,  patelliform,  with  a  subspiral  nucleus,  which  is 
generally  lost  in  early  life,  the  permanent  apex  being  erect  or 
anteriorly  directed. 

Animal  without  eyes,  without  lateral  teeth,  with  a  rachidian 
tooth,  and  erect  uncini ;  muzzle  with  an  entire  margin,  which  is 
extended  backward  into  a  tentacle-like  filament  on  each  side. 

LEPETA  (restricted),  Dall.  Apex  erect.  Rachidian  tooth  tri- 
cuspid, the  middle  cusp  much  larger ;  lateral  teeth  simply  cuspi- 
date.    L.  cseca^  Miill.  (Ixxxiv,  42). 

CRYPTOBRANCHiA( restricted),  Dall.  Apex  inclined  anteriorly. 
Rachidian  tooth  with  three  nearly  equal  denticles;  uncini 
broadly  hooked.     L,  concentrica,  Midd.  (Ixxxiv,  43). 

LEPETELLA,  YerriU.  Shell  as  in  Lepeta.  Animal  differing  in 
having  eyes  and  in  being  provided  with  true  lateral  teeth  and 
also  with  scale-shaped  uncini.  L,  tubicola^  Verrill.  200  to  400 
fms.,  off  New  England  coast. 

PILIDIUM,  Forbes.  (lotha.  Gray.  Ergina,  Jeffreys.)  Shell 
patelliform,  apex  anterior,  generally  deep-colored.  Mantle 
fringed  with  cilia ;  rachidian  tooth  long,  rhomboidal,  bearing  a 
very  large  black  cusp  with  a  simple  denticle  on  each  side,  laterals 
with  broad  cusps  striated  beneath  and  obliquely  bent,  shafts 
slender.  P.  fulvum,  Forbes.  Northern  America  and  European 
coasts. 

Subfamily  A  GMJEINjE. 

Embryonic  shell  conical.  Animal  usually  having  eyes  and 
a  plumose,  cervical,  external  gill,  with  or  without  a  marginal 
cordon.;  rachidian  tooth  rarely  present,  lateral  teeth  three  in 
number. 

AcMiGA,  Esch. 

Syn, — Tectura,  Aud.  Patelloida,  Quoy  and  Gaim.  Lottia, 
Gray.  lotha,  Forbes,  Patelloidea^  Couth.  Tectura,  Gray. 
Scutellina,  Gray.     Soutella,  Brod. 

Di%tr. — 25  sp.  Mostly  W.  Coast  of  N.  America,. Europe^  etc. 
A.  mitra,  Esch.  (Ixxxiv,  44). 

Shell  solid,  patelliform ;  apex  erect  or  apteriorly  inclined^ 
Animal.  Muzzle  frilled,  produced  at  the  lower  anterior  corners 
into  two  lappets  or  tubercles ;  no  marginal  cordon,  the  cervical 
gill  alone  present. 

COLLISELLA,  Dall.  Muzzlc-frill  simple,  entire,  ijot  piroduced 
into  lappets  or  tubercles.  A.  spectrum,  Reeve  (Ixxxiv,  45,  40). 
A,  variabilis,  Spwb.  (Ixxxiv,  ,47). 
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scuTELLiNA,  Gray.  Shell  with  a  broad  margin  internally.  7 
sp.    Red  Sea,  Philippines,  Pacific,  Panama.    A,  crenulata^ Brod. 

Pecttnodonta,  Dall. 

Distr. — P.  arcuata,  Dall.     West  Indies. 

Shell  resembling  Acmaea,  with  a  blunt  subcentral  apex. 

Animal  blind,  with  the  front  part  of  the  head  between  the 
tentacles  and  above  the  muzzle  much  produced  upward  and 
forward,  extending  considerably  further  forward  than  the  end  of 
the  muzzle.  Muzzle  marginated,  with  lappets  at  the  outer 
corners.  Jaw  thin,  translucent.  Gill  exactly  as  in  Acmsea; 
sides  of  foot  and  mantle-edge  simple,  nearly  smooth.     . 

LoTTiA,  Gray. 

Syn. — Tecturella  and  Tecturina,  Carp. 

Distr, — L.  gigantea,  Sowb.  (Ixxxiii,  22).  West  Coast  of  N. 
America. 

Shell  patelliform,  depressed,  the  apex  anterior. 

Animal  with  a  single  cervical  branchia,  but  also  furnished 
with  a  branchial  cordon  of  laminae  between  the  mantle-edge  and 
the  foot,  extending  as  far  forward  as  the  adductor  muscle  on 
each  side  and  continuous  behind ;  frill  of  the  muzzle  without 
lappets.  The  typical  and  only  species  is  among  the  largest  and 
most  active  of  limpets,  the  shell  attaining  three  inches  in  length. 

ScuERiA,  Gray. 

Distr. — Several  sp.  West  Coast  of  North  and  South  America. 
S.  scurra,  Lesson  (Ixxxiv,  48), 

Shell  patelliform,  conical,  elevated,  rather  thick  and  of  rude 
growth.  Branchiae  completely  surrounding  the  body,  as  in 
Patella,  but  having  also  the  cervical  plume  of  Acmeea  ;  muzzle 
without  lappets. 

scuRRiOPSis.  Gemmellaro.  Shell  with  radiating  riblets  crossed 
by  concentric  growth-lines.     Jurassic. 

Subfamily  FA  TELLING. 

Shell  conical,  with  the  apex  turned  forward ;  muscular  impres- 
sion horseshoe-shaped,  open  in  front,  as  in  the  preceding  groups. 

Animal.  Gills  forming  a  row  of  leaflets  surrounding  the  body ; 
no  cervical  plume-like  gill ;  radula  provided  with  three  lateral 
teeth  on  each  side,  and  three  uncini ;  rachidian  tooth  rarely 
present  (xii,  51). 

The  continuous  series  of  branchial  lamellae  forming  a  fixed 
cordon  between  the  mantle  and  foot,  together  with  peculiarities 
of  their  lingual  dentition,  serve  to  distinguish  this  subfamily 
from  the  preceding  one.  These  animals  are  strictly  littoral  in 
habit,  living  upon  the  rocks  between  tide-marks;  they  are 
chiefly  sedentary,  adhering  firmly  by  atmospheric  pressure,  and 
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feeding  on  the  sea-weed  within  reach  of  their  long  tongues ; 
during  the  night-time,  however,  they  make  short  excursions, 
indicated  by  the  irregular  tracks  they  form  in  their  movements. 
They  possess  the  power  of  excavating  the  surface  of  the  rocks ; 
but  whether  by  mechanical  attrition,  aided  by  the  hard  crystal- 
line spicula  with  which  the  foot  is  strengthened,  or  by  the  car- 
bonic acid  disengaged  in  respiration,  has  not  been  positively 
determined ;  perhaps  both  agencies  are  employed,  the  latter 
being  more  effective  with  limestone  rocks,  the  former  when,  as 
sometimes  occurs,  the  roosting  place  is  excavated  in  timber. 

Patella,  Linn. 

Etym, — Patella,  a  dish* 

Syn, — Scutellastra,  Cj'^mbula,  Olana,  H.  and  A.  Adams.  Eruca, 
Tournefort.  Patellites,  Walch.  Patellaria,  Llhwyd.  Cellana, 
H.  Adams. 

Distr, — 150  sp.  World-wide.  Fossil,  100  sp.  Silurian — . 
P.  cmrulea  (Ixxxiv,  49). 

Shell  conical,  more  or  less  depressed,  oval  at  the  base  ;  apex 
subcentral  or  anterior,  from  which  usually  radiate  ribs,  which 
are  frequently  nodose ;  mostly  crenulated  on  the  inner  margin. 

Animal.    Foot  smooth,  branchial  lamellae  subequal  all  around. 

The  Patellae  or  limpets  are  not  eaten  in  the  United  States,  but 
in  Europe,  especially  upon  the  British  Coasts,  there  is  a  large 
consumption  of  them ;  roasted,  boiled  or  made  into  soup,  they 
are  very  palatable.  They  were  eaten  by  primitive  man,  and  the 
shells  were  formed  into  ornamental  necklaces,  occurring  in  the 
most  ancient  cromlechs  or  subterranean  burial  chambers.  They 
are  very  extensively  used  as  bait  also ;  in  Berwick  alone,  until 
the  supply  was  exhausted,  nearly  twelve  millions  of  limpets  are 
said  to  have  been  gathered  annually  for  this  purpose — a  process 
requiring  alertness  and  skill,  for,  as  Wordsworth  says  : — 

*  And  should  the  strongest  arm  endeavor 
The  limpet  from  its  rock  to  sever, 
'Tis  seen  its  loved  support  to  clasp, 
With  such  tenacity  of  grasp, 
We  wonder  that  such  strength  should  dwell 
In  such  a  small  and  simple  shell.' 

"  Bouchard-Chantereaux  says  that  he  had  often  seen  limpets 
(Patella  vulgata)  crawling,  especially  just  after  the  tide  had 
gone  out.  The  young  limpet  moves  freely  about,  and  shifts  its 
quarters ;  but  after  attaining  a  growth  of  probably  a  few  days, 
it  affixes  itself  to  a  particular  spot,  which  it  only  quits  when 
covered  by  the  sea,  on  the  return  of  each  tide.  If  it  settles  on 
a  hard  and  rugged  rock,  the  circumference  of  the  shell  is 
moulded  to  fit  the  irregular  surface  of  its  abode;  the  base  of 
attachment  is  then  bleached.    Should  the  rock  be  soft,  it  scoops 
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out,  by  degrees,  with  its  muscular  foot  a  cavity  of  a  greater  or 
less  depth.  Specimens  are  not  unfrequently  found,  on  impure 
limestone,  which  are  constricted  or  indented  at  the  edges,  in 
consequence  of  the  excavation  having  been  hindered  by  the 
greater  hardness  of  one  side  of  the  spot  occupied  by  these 
limpets.  The  animal  feeds  on  small,  delicate  sea-weeds  of  a 
foliaceous  kind,  as  well  as  on  Melohesia  polymorpha\  that  encrust 
the  rocks  at  low-water,  by  means  of  its  long  tongue,  which  is 
coiled  spirally,  like  the  main-spring  of  a  watch,  set  around  with 
cogs.  This  instrument  is  thrust  out  from  side  to  side,  and  when 
charged  with  food,  it  is  withdrawn  into  the  stomach,  unloaded, 
and  again  put  forth.  The  mark  left  on  the  face  of  a  rock,  coated 
with  a  film  of  the  fine  sea-weed  mentioned  above,  by  a  limpet 
after  grazing,  resembles  the  track  of  a  sea-worm ;"  indeed,  a  late 
eminent  geologist  had  a  large  slab  thus  marked  cut  out  of  the 
rock,  and  sent  to  him  with  great  care,  in  order  to  publish  the 
supposed  discovery  of  a  new  Annelidan  ichnolite  in  the  old  red 
sandstone.  Fortunately,  the  mistake  was  pointed  out  to  him 
before  he  proceeded  further.  Each  limpet  appears  to  have  its 
own  feeding-ground  or  pasturage ;  its  tracks  are  sometimes 
numerous,  and  deviate  in  different  directions.  Mr.  Peach  has 
ascertained  that  it  does  not  retire  in  the  winter  to  deeper  water, 
on  the  coast  of  Caithness,  and  that  it  always  returns  home  before 
the  ebbing  tide  leaves  it  dry.  Its  firm  adhesion  to  the  rock  is 
Extraordinary.  In  order  to  test  the  strength  of  its  tenacity, 
Reaumur  suspended  a  weight  of  28  to  30  lbs.  from  the  shell  of 
a  limpet  attached  to  a  stone.  This  weight  it  sustained  for  some 
seconds ;  less  weight  failed  to  overcome  its  resistance.  He 
attributes  the  adhesive  force  not  to  muscular  action,  but  to  an 
invisible  glue  which  exudes  from  the  granulated  base  or  sole  of 
the  foot.  It  may  be  also  caused  by  the  adaptation  of  the  surface 
of  this  part  of  the  animal  to  the  frequent,  although  often  minute, 
inequalities  of  the  stone,  although  the  glutinous  and  viscous 
fluid,  which  is  secreted  by  numerous  glands  in  the  foot,  appears 
to  be  the  principal  agent." — ^Jbpfreys,  British  Gonchology. 

PATiNELLA,  Dall.  Shell  solid,  porcellanous,  with  an  erect  sub- 
central  apex.  Foot  bordered  by  a  scalloped  frill,  interrupted 
only  in  front.     P.  Magellanica^  Gmel.  (Ixxxiii,  23). 

NAOELLA-,  Schum.  Shell  with  the  apex  submarginal,  anterior ; 
pellucid,  thin  or  corneous.  Animal  with  the  branchial  cordon 
complete  before  and  behind,  the  laminae  persistent  but  dimin- 
ishing in  size  before  the  head  ;  sides  of  the  foot  with  scalloped 
lappets.     P.  cymbularia,  Lam.  (Ixxxiii,  24). 

HELOION,  Montfort.  Shell  ovate,  radiately  ribbed  (pectinated) ; 
apex  anterior,  submarginal ;  aperture  ovate,  edge  crenated. 
Branchial  cox'don  interrupted  in  front ;  sides  of  the  foot  smooth. 
jP.  pec^iwa^a,  Linn,  (Ixxxiv,. 50). 
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HEiiGiONiSGUs,  DalL  Shell  solid,  heavy,  moderately  eleivated, 
with  a  subcentral  inconspicuous  apex.  Branchial  cordon  inter- 
rupted in  front,  ending  abruptly  on  each  side,  at  the  anterior 
ends  of  the  adductor ;  sides  of  foot  and  mantle-edge  smooth ; 
inner  uncinus  hardly  raised  above  the  level  of  the  lingual  ribbon, 
second  lateral  tooth  largest.     P.  exaratus,  Nutt.  (Ixxxiii,  25). 

PATINA,  Leach.  (Nacella  H.  and  A.  Adams,  in  part.  Ansates, 
Sowb.)  Shell  with  the  apex  subterminal,  anterior;  smooth, 
thin,  semipellucid  or  horny.  Animal  with  the  branchial  cordon 
interrupted  in  front ;  teeth  with  the  inner  two  series  parallel, 
third  series  with  a  larger  denticulate  cusp,  posterior,  three  uncini 
on  each  side  the  radula.     P.  pellucida^  Linn.  (Ixxxiv,  51). 

ANCiSTROMESUS,  Dall.  Shell  white,  apex  subcentral,  obsoletely 
radiately  ribbed.  Animal  blackish,  with  complete  branchial 
cordon,  the  lamellae  being  long  and  slender,  subequal ;  sides  of 
foot  smooth;  radula  with  a  simple  rachidian  tooth,  the  two 
inner  laterals  on  each  side  anterior  to  the  third  pair,  which  are 
large  and  quadridentate,  uncini  simple. 

A.  Mexicanus^  Brod.  is  the  largest  living  limpet,  the  shell 
attaining  a  length  of  from  8  to  14  inches.  It  is  frequently  used 
as  a  wash-basin  in  Central  America,  and  inhabits  the  West  Coast, 
extending  northwards  to  Acapulco,  etc. 

METOPTOMA,  PhilUps.  (Tryblidium,  Lindstrom,  1880.)  Shell 
like  Helcion,  with  a  broad  but  slightly  or  obsoletely  marked 
scar  below  the  apex,  truncate  or  somewhat  insinuated  on  the 
margin.  Palaeozoic  ;  United  States,  Europe.  P.  Solaris^  Kon. 
(Ixxxiv,  52). 

The  following  subgenera  of  Patella  occur  in  the  work  of 
Messrs.  H.  and  A.  Adams.  They  are  not  recognized  by  Mr. 
Dall  on  account  of  the  insufficiency  of  their  distinctive  characters ; 
like  him  I  Iwive  placed  them  in  the.  synonymy — but  give  their 
descriptions. 

.souTELL ASTRA,  H.  and  A.  Adams.  Shell  coarsely  ribbed,  the 
ribs  causing  long  projections  of  the  margin.  P.  longicosta ^Ij&m, 
(Ixxxiii,  26, 27). 

GYMBULA,  H.  and  A.  Adams.  Shell  oblong,  laterally  com- 
pressed, with  radiating  striae  and  recurved  apex.  P.  compressa^ 
Linn.  (Ixxxiii,  28). 

OLANA,  H.  and  A.  Adams.  Shell  contracted  in  front ;  apex 
obtuse.    P.  cochlear,  Born.  (Ixxxiii,  29). 

Lepetopsis,  Whitfield,  1882. 

Type. — L,  Levettiij  White.     Carboniferous ;  Indiana. 

Shell  patelliform,  more  or  less  regularly  round  or  oval,  apex 
subcentral,  posterior  to  the  middle  and  directed  backward,  the 
nucleus  dextrally  coiled;  muscular  imptint  horseshoe-shaped, 
open  (?)  in  front,  consisting  of' an  irregular  narrow  band  which' 
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expands  more  or  less  at  the  anterior  extremities ;  surface  of  the 
shell  marked  by  six  very  indistinct  radiating  lines,  two  anterior, 
two  posterior,  and  two  lateral. 

Order  POLYPLACOPHORA. 

Animal  symmetrical,  with  a  broad  foot ;  no  eyes  or  tentacles  ; 
head  extensible  into  a  proboscis ;  mouth  furnished  with  jaws  and 
lingual  ribbon;  branchiae  posterior,  marginal,  between  the 
mantle  and  foot ;  heart  median ;  intestine  straight,  anus  pos- 
terior ;  sexes  united  in  the  same  individual. 

Shell  when  present  multi valve,  consisting  of  eight  separate 
pieces  inserted  upon  the  back  of  the  animal  and  surrounded  by 
a  mantle-border. 

Family  CHITONID^. 

Shell  composed  of  eight  separate  transverse  imbricating 
plates,  lodged  in  a  coriaceous  mantle,  which  forms  an  expanded 
margin  around  them.     Dentition  (xii,  62). 

The  following  description  of  the  Chitones  is  illustrated,  as  to 
the  shell,  Ixxxiv,  53,  55,  56  ;  Ixxxv,  54. 

In  all  Chitons  with  exposed  valves,  the  seven  posterior  valves 
are  divided  more  or  less  plainly  by  lines  radiating  from  the  apex 
to  the  opposite  anterior  edge.  The  sculpture  of  the  posterior 
triangular  areas  (areae  laterales)  thus  cut  off  is  almost  uniformly 
like  that  of  the  whole  anterior  valve  and  the  part  behind  the 
apex  (mucro)  of  the  posterior  valve.  The  central  or  anterior 
triangles  (areae  centrales)  are  sculptured  alike,  but  generally  in 
a  different  pattern  from  the  sides.  The  areas  laterales  are  usually 
raised  a  little  above  the  rest.  It  is  very  rare  that  the  bounding 
diagonal  lines  cannot  be  traced;  and  they  usually  correspond  to 
the  slit  in  the  side-laminae  of  insertion,  which  project  into  the 
zone  or  girdle,  and  are  free  from  the  peculiar  porous  superficial 
layer  characteristic  of  the  exposed  test  in  the  whole  group  of 
Chitons.  This  superficial  layer  usually  projects  over  the  anterior 
and  posterior  laminae  of  insertion  or  teeth  (dentes)  in  the  first 
and  last 'valves,  forming  what  Dr.  Carpenter  terms  the  "  eaves  " 
(subgrundae).  These  may  exhibit  the. spongy  character  of  the 
layer  of  which  they  are  formed,  or  may  be  varnished  over  at 
their  edges  with  a  thin  layer  of  true  shelly  matter,  as  in  the 
Ischnoid  group.  In  the  typical  Chitons  they  are  short,  leaving 
the  teeth  projecting ;  in  the  Mopaloids  they  are  hardly 
developed,  and  in  sotae  groups  they  quite  overshadow  the 
teeth. 

In  many  groups  there  is  a  small  portion  of  peculiar  sculpture 
marked  off  along  the  ridge  of  the  median  line  of  the  back.  This 
is  the  area  jugali,  and  corresponds  to  the  sinus  or  space  between 
the  inner  termiQfitipns!  pf  the  two  anterior  ^utural  laminae  which 
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pass  forward  from  each  of  the  posterior  seven  valves  under  the 
valve  in  front.  The  sutural  laminae  are  also  destitute  of  the 
porous  laj'er.  The  sinus  is  either  open,  or  part  of  the  jugular 
area  projects  forward  between  the  sutural  laminse,  forming  a  false 
^  apex ;  or  a  keystone-like  piece,  either  solid,  or  fimbriated  like 

(^  the  teeth  of  a  comb,  may  exist  between  the  laminse  and  partly 

fill  the  sinus.  The  sinus  posticus  is  the  wave,  notch  or  inden- 
tation which  in  some  genera  is  found  in  the  posterior  edge  of 
the  posterior  valve.  In  some  of  the  irregular  Chitons  posterior 
sutural  laminse  are  found,  but  these  are  very  exceptional. 

In  the  vast  majority  of  genera,  the  side-laminsB  of  insertion 
have  only  one  slit  on  each  side  of  the  valve ;  occasionally  a  valve 
may  be  abnormal  in  a  regular  species,  and  the  number  of  slits  in 
the  anterior  and  posterior  valves  may  vary  within  moderate 
limits. 

The  girdle  (zona),  which  is  distinct  from  the  true  mantle,  is 
variously  ornamented  with  scales,  bristles,  spines,  down  or  hairs, 
either  singly  or  combined,  which  exhibit  most  beautiful  forms 
tolerably  constant  in  generic  groups,  and  worthy  of  a  special 
and  exhaustive  research.  These  may  be  solid  or  hollow,  shelly 
or  keratose,  single  or  combined  in  bunches,  and  in  some  forms 
are  hollow  and  annulated,  precisely  like  the  setae  of  brachiopods. 
In  certain  genera  they  issue  from  pores,  usually  at  the  sutures, 
and  these  pores  have  a  certain  value  as  a  systematic  character, 
but  much  less  than  has  been  assigned  to  them  by  some  authors. 

The  Chitons  in  the  adult  condition  are  destitute  of  eyes  or 
tentacles,  and  exhibit  evidences  of  degradation  anteriorly.  The 
intestine  is  straight  and  the  anus  is  always  median  and  posterior ; 
.  on  each  side  of  it  are  the  sexual  openings  or  fenestrse.  These 
ma}'  open  by  several  slits  or  pores  directly  into  the  perivisceral 
cavity,  or  form  the  aperture  of  a  sexual  duct.  The  gills  are 
composed  of  a  row  of  branchiae,  starting  from  near  the  tail, 
extending  a  third  (posticse),  half  (mediae),  or  all  the  way  (ambi- 
entes)  towards  the  head,  each  leaflet  of  which  corresponds  to  a 
whole  branchial  plume,  such  as  is.  found  in  Acmaea.  Each  single 
gill  is  conical,  with  the  lamellae  projecting  inwards,  somewhat 
resembling  in  outline  the  shell  of  Carinaria.  The  mantle,  inside 
the  coriaceous  margin  of  the  girdle,  often  forms  a  lamina  of 
fringe.  A  lappet  called  the  "  veil "  generally  surrounds  the  front 
of  the  rostrum,  which  has  sometimes  a  double  veil.  The  muzzle 
is  semicircular,  usually  plain,  and  exhibits  a  tendency  to  form  a 
lobe  at  the  two  posterior  comers.  The  radula  is  always  present 
and,  as  in  the  limpets,  is  very  long  ;  lingual  teeth  three,  median 
small,  laterals  large,  with  dentated  hooks,  uncini  five,  trapezoidal, 
one  of  them  erect  and  hooked.  Like  the  limpets  Chitons  possess 
a  laminated  crop  before  the  true  stomach.  The  nervous  system 
beautifully  worked  <mi  by  Brandt  in  a  paper  singularly  oyer- 
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looked  by  most  writers,  is  also  comparable  with  that  of  Patella 
vulgata  (simultaneously  examined  and  figured),  though  by  no 
means  identical.  The  cephalic  ganglia  appear  to  be  suppressed, 
forming  another  evidence  of  the  degeneration  or  want  of  develop- 
ment of  the  cephalic  region  of  this  group. 

The  above  characters  are  mostly  as  given  by  Mr.  Wm.  H.  Dall 
(Froc,  Nat,  Mus,^  1,  283),  who  has  very  carefully  studied  the 
Chitons.  He  has  published  an  elaborate  classification  of  the 
group,  mainly  based  upon  characters  of  the  valves  and  their  sur- 
rounding girdle — a  classification  which  is  largely  founded  upon 
the  studies  of  the  late  P.  P.  Carpenter.  I  have  adopted  the 
groups  of  these  eminent  naturalists  almost  throughout,  but  not 
usually  with  the  values  originally  assigned  to  them,  believing 
that  most  of  their  genera  had  better,  at  least  for  the  purposes  of 
the  present  work,  be  considered  subgenera.  The  Chitons  are 
constituted  an  order,  Polyplacophora,  by  Gill,  Dall,  etc.,  the 
main  character  of  which  is  derived  from  the  divided  shell ;  this 
is  the  principal  distinction  from  the  limpets,  with  which  these 
moUusks  have  many  points  of  analogy*  Hubreoht  forms  for  the 
Chitons,  etc.,  a  class  Amphineura,  embracing  the  orders  Soleno- 
gastres  and  Chitones. 

Chiton,  Linn. 

Etym, —  Chiton^  a  coat  of  mail. 

Distr. — More  than  250  species  are  known ;  they  occur  in  all 
climates  throughout  the  world  ;  most  abundant  on  rocks  at  low- 
water,  but  frequently  obtained  by  dredging  in  10-25  fathoms. 
Some  of  the  small  species  range  as  deep  as  100  fathoms. 
North  and  South  America,  West  Indies,  Europe,  South  Africa, 
Australia,  New  Zealand,  and  Sitka.  Fossil,  50  sp.  Silurian — . 
C*  squamosus,  Linn.  (Ixxxv,  5Y). 

The  generic  description  is  equivalent  to  that  of  the  family. 

Mr.  Guilding  says  of  the  West  Indian  species  (and  his  remarks 
will  in  most  particulars  apply  to  others),  "  They  seem  to  feed 
entirely  by  night.  Though  they  remain  stationary  during  the 
day,  when  disturbed  they  will  often  creep  away  with  a  slow  and 
equal  pace,  often  sliding  sideways,  and  creeping  under  the  rocks 
and  stones  for  concealment.  If  accidentally  reversed,  they  soon 
recover  their  position  by  violently  contorting  and  undulating 
the  zone ;  and  for  defense  they  sometimes  (when  detached)  roll 
themselvds  up  like  wood-lice.  Some  of  the  larger  kinds,  espe- 
cially of  Acanthopleura,  are  eagerly  devoured  by  the  lower  orders 
in  the  West  Indies,  who  have  the  folly  to  call  them  *  beef;'  the 
thick  fleshy  foot  is  cut  away  from  the  animal  and  swallowed 
raw,  while  the  viscera  are  rejected.  We  have  here  a  large  pale 
Chiton,  which  is  said  to  be  poisonous."  Ladies  who  are  not 
good  sailors,  and  are  fond  of  trying  new  preventives  against 
sea-sickness,    may   (if  they  can)    swallow   raw   Chitons,   and 
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SO  imitate  the  Iceland  fishermen,  who  pretend  that  the  "  sea 
bugs  "  are  an  effectual  remedy  against  this  malady,  and  also 
that  they  quench  thirst.  Perchance  the  deglutition  of  these 
strange  bolusus  might  by  anticipating  the  evil  rob  a  sea-passage 
of  its  horrors. — Jeffreys,  British  Gonchology. 

Section  I. —  Chitones  Regulares. 
Head-  and  tail-plates  similarly  articulated. 

A.  Leptoidea, 
Insertion-plates  obsolete  or,  if  present,  unslit. 

{Extinct  Forms.) 

The  secondary  and  tertiary  Chitons  all  belong  to  recent  genera. 
The  following  are  all  paleozoic.  A  large  number  of  the  fossils 
described  as  Chitons  (for  instance  Sulcochiton  Grayi,  Ryckholt) 
are  not  moUusks ;  many  of  them  being  valves  of  Balani  or  frag- 
ments of  isopod  crustaceans. 

HELMiNTHOCHiTON,  Salter.  Shell  elongated,  regular;  mucro 
regular,  subcentral ;  terminal  valves  not  sinuated ;  apophyses 
unknown.  Distr, — fisp.  Silurian, Devonian;  Europe.  (7. (?rf^</i.M, 
■Salter  (Ixxxv,  58).    • 

ORYPHOGHiTON  (Gray),  Carpenter.  Shell  elongated ;  lateral 
laminae  none,  suturals  small,  separated  by  a  wide,  simple  sinus ; 
mucro  incurved  like  the  beak  of  a  Gryphasa ;  posteriorly  and 
anteriorly  strongly  sinuated.  Distr, — 4  sp.  Carboniferous; 
Belgium.     (7.  priscus^  Munster  (Ixxxv,  10). 

CHONECHiTON,  Carpenter.  Shell  Leptoidal,  the  central  valves 
like  Gryphochiton,  the  last  with  posterior  mucro,  infundibuli- 
form.  Distr. — Carboniferous  ;  Belgium.  C.  viseticola,  Ryck. 
(Ixxxv,  69). 

PRiscooHiTON,  Billings.  Leptochiton,  with  posterior  lamina 
excavated  within.  Distr. — L.  Silurian ;  Canada.  C.  Canadensis^ 
Billings  (Ixxxv,  64-66). 

PTEROCHiTON,  Carpenter.  Shell  elongated,  Leptoidal;  valves 
laterally  excavated,  posteriorly  acuminated  ;  last  valve  regular, 
the  mucro  Ischnoidal ;  anterior  valve  (usually  ?)  sinuated  ;  apo- 
physes large,  sinus  wide.  Distr. — 6  sp.  Devon.;  Ireland, 
Belgium,  etc.     C.  ehuronicus^  Ryck.  (Ixxxv,  61). 

LORiciTES,*  Carp.  Related  to  Lorica,  from  which  it  differs  in 
the  absence  of  laminaB  of  insertion.  Fossil.  Type,  C  concen- 
tricus^  Koninck. 

PROBOLiEUM,  Carpenter.  Shell  Leptoidal,  elongated,  largely 
projecting ;  central  valve  with  the  central  area  extending  in  front 
of  the  jugum  ;  anterior  valve  sinuate,  posterior  valve  (?).  Among 
recent  forms  this  comes  nearest  to  Katherina,  but  the  difference 
is  still  extremely  great.  Distr. — Devonian  of  Yilmar.  P,  cor- 
rugaturfi,  Sandb. 
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CYMATOCHITON,  Dall.  Leptochiton  with  the  valves  thrown  for- 
ward. Differs  from  Proboleeum  in  the  valves  being  transverse 
instead  of  squared,  and  in  the  terminal  valves  being  regular 
instead  of  waved.     C,  LoftusianuSj  King  (Ixxxv,  68,  69). 

Recent  Forms. 

LEPTOCHITON,  Gray.  (Lepidopleurus,  Risso.  Craspedochilus, 
and  Boreochiton,  Sars.)  Insertion-laminae  none  ;  girdle  or  zone 
minutely  sandy ;  sinus  smooth,  not  laminated.  Branchiae  short. 
Distr. — 10  sp.  Northern  Seas,  Kerguelen's  Isl.  Type,  L,  asellus, 
fjowe.  L,  cancellatus^  Sowb.  (Ixxxv,  71  *.  Only  2  out  of  the 
25  species  cited  by  Adams  really  belong  here. 

DESHAYESiELLA,  Carpenter.  Yalves  curved  forwards;  mucro 
planate ;  zone  or  girdle  spiculose ;  insertion-plates  none  ;  sutural 
laminae  triangular,  raised.     C,  (Leptochiton)  curvatusj  Cpr. 

HANLEYiA,  Gray.  Anterior  valve  with  an  unslit  insertion- 
plate  ;  other  valves  destitute  of  the  plates.  Distr, — ^Mostly 
northern ;  one  from  deep  waters,  Gulf  of  Mexico.  (7.  debilis, 
Gray. 

HEMiABTHBUM,  Carpenter.  Insertion-plates  present  on  all  the 
valves,  but  entire  without  slits.     H,  setulosum^  Carpenter. 

MiCROPLAX,  H.  Adams.  Resembling  Chitonellus  externally; 
submerged  laminae  unslit,  entire,  fused  in  an  undistinguishable 
manner  with  the  parts  which  usually  constitute  the  sutural 
laminae.     M.  Grayi,  Ad.  and  Ang. 

B.  Ischnoidea. 
Insertion-plates  sharp,  smooth,  fissured ;  with  eaves. 

*  No  pores  on  girdle, 

TRACHYDERMON,  Cpr.  (Lepidoplcurus  sp.,  Auct.  Craspedo- 
chilus, Sars.)  Insertion-laminae  acute,  smooth ;  valves  within 
and  without  exactly  like  Ischnochiton  ;  zone  or  girdle  not  porif- 
erous, granulated  by  very  minute  scales.  Branchiae  short.  This 
name  was  originally  proposed  as  a  subgenus  of  Ischnochiton  to 
include  Gray's  second  section,  "mantle-scales  minute, granular." 
In  all  other  conchological  characters  the  group  accords  with  that 
genus,  but  the  animal  differs  in  having  the  gills  either  entirely 
posterior  or  reaching  forward  from  the  tail  only  to  about  the 
middle  of  the  foot,  while  in  Ischnochiton  and  Chiton  they  travel 
to  its  anterior  extremity.  These  characters  indicate  a  transition 
between  the  Ischnoid  and  Leptoid  Chitons  by  means  of  Trachy- 
dermon  and  Tonicella.  Distr, — Chiefly  northern.  C,  ruber^ 
Lowe  (Ixxxv,  12). 

TRA-CHYRADsiA,  Cpr.  Central  valve  doubly  or  many-cleft.  G. 
fulgetrum^  Reeve. 

CALLOCHiTON,  Gray.  Laminae  broken  up  into  very  numerous 
teeth  rising  out  of  spongy  eaves,  and  having  a  tendency  to 
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become  propped  outside  ;  sinus  a  mere  wave  in  the  united  bodies 
of  the  sutural  laminse ;  mantle  reticulated  with  peculiar  bodies, 
the  tips  of  which  appear  like  diamond-shaped  scales,  and  which 
are  unlike  the  armature  of  any  other  Chiton.  C.  laems^  Mont. 
(Ixxxv,  73). 

STEREOCHiTON,  Cpr.  Girdle  coriaceous,  sparsely  downy.  S. 
castaneus,  Wood. 

TONiCELLA,  Carpenter.  Yalves,  mucro,  laminae  and  sinus 
usually  as  in  Ischnochiton ;  zone  as  in  Tonicia,  coriaceous, 
smooth  or  nearly  so.  The  genus  Tonicia,  Ads.  and  Gray,  to 
which  the  species  of  Tonicella  have  often  been  referred,  has 
pectinated  insertion-plates  and  ambient  gills  like  the  typical 
Chitons,  while  Tonicella  has  sharp  plates  and  short  rows  of 
gills.  The  two  groups  also  differ  in  dentition.  Distr. — Mostly 
Northern  ;  Atlantic,  California.     T.  marmoreus,  Fabr. 

scHizoPLAX,  Dall.  (Tonicia  sp.,  H.  and  A.  Adams.)  Shell 
and  zone  like  Tonicella*;  central  valves  with  a  median  slit. 
Branchiae  subambient.  Distr, — S,  Brandtii,  Midd.  Alaska, 
Siberia. 

LBPTOPLAX,  Carpenter.  Valves  thin,  smooth,  partly  immersed ; 
insertion-laminae  acute,  terminals  few-fissured,  but  regular;  sinus 
not  dentate ;  mucro  median.  G.  coarctatus,  Sowb.  (Ixxxv,  14). 
May  be  considered  a  partially  covered  Tonicella. 

CHJBTOPLETJRA,  Shuttlcworth.  (Acauthoplcura,  Gray.)  Shell 
like  Ischnochiton;  insertion-plates  regular,  branching;  middle 
valve  with  one,  anterior  and  posterior  with  many  slits ;  teeth 
sharp,  normal ;  eaves  moderate ;  sinus  broad, or  minute;  girdle 
hairy.  Gills  encircling.  Distr. — Several  sp.  0.  Feruvianus, 
Lam.  (Ixxxv,  75 ). 

MAUGERELLA,  Cpr.  Middle  valve  with  two  slits ;  eaves  pro- 
jecting ;  girdle  with  short,  striated,  shelly  bristles.  G.  conspicutis, 
Carp. 

SPONGIOCHITON,  Carpenter.  Yalves  partly  immersed  ;  laminae 
acute,  Ischnoid ;  sinus  large,  smooth ;  mucro  median,  planate  ; 
zone  spongiferous,  produced  in  front.  May  be  considered  a 
partially  covered  Choetopleura.     (7.  productus^  Cpr. 

ISCHNOCHITON,  Gray.  (Lepidopleurus,  H.  and  A.  Adams.) 
Shell  thin ;  laminae  of  insertion  regular,  acute,  neither  pectinate 
nor  serrate ;  eaves  (subgrundae)  large ;  sinus  usually  smooth ; 
girdle  squamose,  the  squamae  generally  striate.  Branchiae 
elongated.     0.  longicymba^  Blainv.  (Ixxxv,  76). 

The  main  character  of  this  group,  which  includes  by  far  the 
largest  number  of  species  of  any  single  group  of  Chitons,  consists 
in  the  row  of  sharp,  smooth  insertion-teeth,  surrounded  by  more 
or  less  projecting  eaves,  and  in  the  scaly  girdle. 

Dr.  Carpenter  has  proposed  the  following  eight  subgenera, 
which  I  retain  as  sections : 
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ISGHNOCHITON  (restricted).  Scales  transverse,  flattened,  some- 
what imbricated,  generally  striated. 

ISOHNORADSIA,  Opr.  (ex  Shuttlew.).  Scales  striated;  central 
valves  with  many  slits.     G.  Irifidus,  Cpr. 

LEPIDOPLEURUS,  Cpr.  Scales  solid,  imbricated,  smooth.  C. 
Mertensii^  Cpr. 

LEPiDORADSiA,  Cpr.  Similar  to  the  last,  with  many  slits  in 
central  valves.     O.  Australis,  Sowb. 

STENOPLAX,  Cpr.  Body  elongate;  scales  elongate,  chaffy, 
striated,  irregular  and  crowded.  C,  limaciformis,  Sowb. 
(Ixxxv,  96). 

STENORABSiA,  Cpr.  Like  Stenoplax,  with  numerous  side-slits. 
G.  Magdalensis,  Hinds  (Ixxxv,  T7). 

ISGHNOPLAX,  Cpr.  Like  Stenoplax,  but  with  occasional  large 
scales  rising  above  the  rest,  and  a  multitude  of  short  striated 
bristles ;  mucro  raised,  subposterior. 

HETEROZONA,  Carpenter.  Body  elongate ;  two  kinds  of  rather, 
solid,  striated  scales. 

CALLiSTOCHiTON,  Cpr.  Inscrtion-platcs  regular,  branching ; 
middle  valve  with  one,  anterior  and  posterior  with  many  slits  ; 
teeth  excurved,  plumate ;  eaves  projecting,  long ;  sinus  broad, 
shallow,  laminate ;  girdle  narrow,  with  small  scales ;  giUs 
encircling. 

*  *  With  girdle-pores. 

CALLiSTOPLAX,  Cpr.  Shell  as  in  Callistochiton,  poriferous  girdle 
naked.     G,  retusus^  Sowb.  (Ixxxv,  78). 

ANGASIA,  Cpr.  (Hanleyia,  Ad.  and  Angas,  not  Gray.)  Shell  like 
Chaetopleura,  but  the  eaves  small ;  girdle  minutely  squamulose* 
pilose,  fasciculated  at  the  sutures.     A,  tetrica^  Cpr. 

NEWCOMBiA,  Cpr.  Insertion-plates  regular,  branching ;  middle 
valve  with  one,  anterior  and  posterior  with  many  slits ;  teeth 
solid,  not  propped  ;  eaves  short ;  sinus  rounded,  simple;  girdle 
fleshy,  with  long,  hairy  bristles. 

CERATOZONA,  Dall.  Shell  like  Chaetopleura,  but  the  teeth  raised, 
eaves  short ;  girdle  smooth,  fasciculated  around  the  sutures  and 
margin.  This  differs  from  all  other  hairy  or  spiny  Chitons,  at 
all  nearly  related  to  it,  in  the  mantle^omainents  not  being 
inserted  into  sockets,  but  being  extensions  of  its  surface.  G. 
Guildingii,  Reeve  (Ixxxv,  79).  .       ,    . 

PALLOOHiTON,  Dall.  Like  Nuttallina;  zone  downy;  central 
laminae  uniflssured.  This  section  unites  in  a  form  resembling 
Nuttallina,  some  of  the  features  of  Middondorfia,  from  which  the 
girdle  differs  in  being  spongy  and  covered  with  soft  hairs 
instead  of  short  shelly  bristles.     0.  hmuginosus^  Cpr. 

C.  Lophyroidea, 
Insertion-plates  broad,  pectinated,  projecting  backward. 
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CHITON,  Lam.  Girdle  covered  with  distinct  scales;  anterior 
and  posterior  valves  with  many  slits,  middle  valve  with  one ; 
teeth  blunt,  serrate ;  eaves  short,  spongy ;  sinus  squared,  d!en- 
ticulate ;  gills  ambient. 

EADSiA,  Gray.  Teeth  in  middle  valve  two  or  more ;  differs 
also  from  Chiton  in  having  side-slits.     G.  Barnesii. 

TONiciA,  Gray.  Anterior  and  posterior  valves  with  many  slits, 
middle  with  one ;  teeth  sharp,  serrate ;  eaves  short,  spongy ; 
sinus  squared,  denticulate ;  girdle  smooth  or  downy ;  gills  en- 
circling.    G.  elegans,  Fremb.  (Ixxxv,  80). 

FANNETTiA,  Dall.  Inscrtion-platcs  regular,  branching ;  middle 
valve  with  one,  anterior  and  posterior  with  nine  slits ;  teeth  sharp, 
serrate,  long;  eaves  very  short,  sinus  squared,  denticulate; 
girdle  smooth, spreading;  gills  encircling. 

EUDOXOCHiTON,  Shutt.  Insertion-platcs  unfissured ;  teeth  blunt, 
fimbriate;  eaves  short;  sinus  small, laminae  united ;  girdle  hairy. 

OR ASPEDOOHiTON,  Shutt.  *  Inscrtion-platcs  regular ;  middle  valve 
with  one  slit,  anterior  with  live,  posterior  with  eight ;  girdle  very 
minutely  asperulate.  The  posterior  valve  is  fimbriated  in  the 
middle.     A  doubtful  group. 

D.  Acanthoidea. 
Insertion-plates  thrown  forward. 

*  Plates  broad  ^  pectinated. 

SCLEROCHITON,  Cpr.  Zoue  as  in  Enoplochiton ;  laminae  obtuse, 
pectinate ;  sinus  waved,  smooth.  Most  like  Enoplochiton,  from 
which  it  differs  in  the  articulation  of  the  tail-plate  and  the  sub- 
central  mucro. 

**  Plates  sharp  ^  grooved  outside, 

ACANTHOPLEUB.A,  Guilding.  (Lucia,  Gould.)  Anterior  and 
posterior  valves  with  many  slits,  middle  with  one  ;  teeth  blunt, 
grooved ;  eaves  projecting,  grooved ;  sinus  large,  waved  ;  girdle 
with  calcareous  bristles,     G,  spiniger,  Sowb.  (Ixxxvi,  94). 

FRANCisiA,  Carp.     Valves  partly  immersed,  planate ;    central 

laminae  with  several  slits ;  sinus  lobed.    Bears  the  same  relation 

to   Acanthopleura  that  Fannettia  does   to   Tonicia,  with  the 

additional  peculiarity  of  Kadsioid  nicks  in  the  central  valves. 

.  C.  spinosuSy  Brug.  (Ixxxv,  81). 

*  *  *  Plates  sharp,  smooth, 

DiNOPLAX,  Carpenter.  Armor  heavy,  alate;  mucro  not  ele- 
vated, submedian;  laminae  separate,  acute,  smooth;  last  valve 
extending  forwards ;  sinus  small ;  girdle  coriaceous,  spinulose 
in  fascicles.     G,  gigas,  Linn.  (Ixxxv,  88). 

MiDDENDORFiA,  Cpr.  (Dawsouia,  Cpr.)  Armor  and  girdle  as 
in  Acanthopleura ;  laminse  acute,  rugose  exteriorly ;  the  sinus 
planate,  not  laminated.     G,  Polii,  Phil. 
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BEANELLA,  Dall.  (Beanla,  Cpr.,  not  Johustone.)  Armor  and 
girdle  intermediate  between  Acanthopkura  and  Isehnochiton ; 
mucro  sabmedian ;  the  laminae  acute ;  the  girdle  scaly,  subspinose, 
scarcely  imbricated.     G,  Bissoi,  Cuming. 

ARTHURiA,  Carp.  Armor  thin ;  valves  waved ;  mucro  posterior, 
produced ;  laminae  acute,  smooth ;  last  valve  extending  forwards, 
sinus  planate,  laminate,  smooth ;  girdle  coriaceous,  smooth  or 
downy.     C.  filosua,  Cpr. 

NUTTALLiNA,  Cpr.  (Named  in  honor  of  Prof.  Thomas  Nuttall, 
a  pioneer  collector  of  Califomian  shells.)  Shell  elongated,  valves 
projecting  anteriorly  ;  mucro  posterior,  elevated  ;  laminse  acute, 
smooth,  elongate ;  central  valves  bifissate ;  sinus  not  laminated, 
planate;  girdle  spinose.  Differs  from  Acanthopleura  in  the 
smoothness  of  the  sharp  teeth,  in  their  great  length  and  Radsioid 
slitting ;  in  the  thrown-back  mucro,  which  often  projects  beyond 
the  margin  ;  in  the  throwing  forward  of  the  rest  of  the  shell,  as 
in  Katherina,  and  in  the  deep  spongy  flat  sinus  which  interrupts 
the  sutural  laminae.     G.  scabra,  Reeve  (Ixxxvi,  85). 

PHACELLOPLEURA,  Guild.  Posterior  valve  thrown  forward, 
having  six  or  more  slits;  anterior  valve  with  five  slits;  middle,  one 
slit ;  teeth  very  long,  sharp,  smooth ;  eaves  very  short ;  sinus 
narrow,  laminae  separated  ;  girdle  thin,  downy,  wide,  with  sutural  ji 

poises.     G,porphyriticu8^*^eeve, 

Section  II. —  Ghi^ones  irregulares. 
Tail-plate  abnormal  or  with  a  sinus  behind. 

E.  Schizoidea, 

Tail-valve  fissured. 

LORiCA,  H.  and  A.  Adams.  Insertion-plates  regular,  posterior 
valve  slit  between  two  ridges ;  anterior  valve  with  many  slits, 
middle  with  one ;  teeth  blunt,  rugose ;  eaves  moderate ;  sinus 
narrow,  girdle  slit  behind ,  smooth,  scaly.   (7.  cimolius  (Ixxxvi,  86). 

AULOCHiTON  (Shuttl.),  Cpr.  Mucro  posterior,  slightly  sinuate ; 
sinus  lobed  ;  girdle  covered  with  small  scales,  produced  in  front. 
(7.  Angasi,  H.  Ad. 

scHizocHiTON,  Gray.  Insertion-plates  straight  forward,  deep 
slit,  slits  many  in  anterior  valve,  one  to  two  in  middle,  few  in 
posterior  valve  ;  teeth  sharp,  long ;  eaves  small ;  sinus  narrow, 
very  deep;  girdle  slit  behind,  covered  with  minute  spiculae.  C 
incisus. 

F.  Placiphoroidea. 

Tail-valve  unslit,  internally  ridgjed,  mucro  nearly  terminal. 

BNOPLOCHiTON,  Gray.  Insertion-plates  straight  forward,  flat 
behind ;  anterior  valve  with  many  slits,  middle  with  one,  posterior 
with  none ;  teeth  serrate ;  eaves  moderate ;  sinus  deep,  lobed ; 
girdle  large,  with  separate  scales,  and  bristles  between.  C. 
Goquimbensis^  Fremb.  (Ixxxvi,  87). 
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ONITHOCHITON,  Gray.  Insertion-pUtes  regular,  flat  behind ; 
anterior  valve  with  many  slits,  middle  with  one,  posterior  with 
none ;  teeth  serrate ;  eaves  deeply  farrowed ;  sinus  moderate, 
lobed;  girdle  with  chaffy  hairs.  '  G:LyelHi^  Sowb.  (Ixxxvi,  82). 

PLAciPHORA,  Gray.  Insertion-plates  regular,  ribbed  behind ; 
anterior  valve  with  many  slits,  middle  with  one,  posterior  with 
none ;  teeth  slightly  propped  ;  eaves  small ;  sintls  small ;  girdle 
hairy,  with  regular  pore-tufbs.     (7.  Garmichaelis,  Gray. 

FREMBLYA,  H.  Adams.  Valves  regular,  ribbed  behind ;  the 
middle  with  one,  anterior  with  many,  posterior  with  no  slits ; 
teeth  excurved  ;  eaves  small ;  sinus  broad,  shallow  ;  girdle  hairy, 
with  regular  pore-tufts.  Distinguished  by  its  excurved  teeth. 
G,  Gollei,  H.  Ad. 

EUPLAciPHORA,  Shutt.  Siuus  wide,  planate ;  girdle  set  with 
bristles,  not  fasciculated. 

GUiiiDiNGiA,  Cpr.  Yalves  partly  immersed;  girdle  emaf- 
gtnate  behind.     G.  petholatus,  Sowb.  (Ixxxvi,  89). 

•  1    ft 

G.  Mopaloidea. 

Tail-valve  with  posterior  sinus  and  one  slit  on  each  sidfe. 

MOP  ALIA,  Gray.  Shell  regular;  laminae  lengthened ;  anterior 
valve  with  six  or  more  slits,  the  others  with  a  single  slit;  lAst 
valve  sinuate  behind  ;  sinus  narrow  ;  mucro  median,  depressed  ; 
sutures  indented;  girdle  "wide,  bristly,  sometimes  fissured  be- 
hind, sometimes  projecting  anteriorly.  (7.  Blainvillei,  Brod. 
(Ixxxvi,  90). 

PLACiPHORELLA,  Cpr.  The  hairs  or  part  of  them  issuing  in 
fasciculi  from  sutural  pores.     G.  velata,  Cpr. 

KATHERiNA,  Gray.  Armor  small;  girdle  smooth,  much  ex- 
panded in  the  sutures  ;  laminae  greatly  projecting  anteriorly,  the 
posterior  valve  lobate ;  sinus  deep,  spongy.  Branchiae  encircling. 
Distr. —  G,  tunicatuH,  Wood  (Ixxxvi,  91).  W.  Coast  America, 
California  to  Alaska,  Kamtchatka. 

ACANTHOCHiTON,  Leach.  Insertion-plates  thrown  forward, 
laminated ;  anterior  valve  with  five  slits,  middle  and  posterior 
valves  each  one ;  teeth  long,  sharp,  smooth ;  eaves  small ;  gills 
median;  sinus  deep,  broad,  spongy;  girdle  hairy,  with  long,  fas- 
ciculated spiculae.     C  fascicularis,  Auct.  . 

MAOANDRELLUS,  Cpr,  Yalvcs  partly  immersed ;  mucro  Isch- 
noidal ;  posterior  lamina  rugosely  lobate ;  lateral  area  depressed. 
G,  plvmiens^  Cpr. 

STECTOPLAX,  Cpr.     Yalvcs  two-thirds  immersed. 

NOTOPLAX,  H.  Adams.  Tail-plate  crenate  behind ;  first  valve 
with  five,  last  with  two,  middle  with  one  slit ;  teeth  crenate,  sharp, 
smooth ;  eaves  minute ;  sinus  deep,  narrow ;  gills  crowded  with 
spicules,  and  with  sutural  pores. 

28 
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H.   Cryptoidea. 

With  double  sutural  laminae. 

CRYPTOCONCHUS,  Gullding.  Insertion-plates  regular,  variable 
behind ;  anterior  valve  with  five  slits,  middle  one,  posterior  irreg- 
ular; teeth  very  long,  smooth;  eaves  minute;  sinus  deep, arched; 
girdle  smooth,  tufted;  valves  nearly  covered ;  gills  one-third.  (7. 
porosus, 

AMicuLA,  Gray.  (Symmetrogephyrus,  Midd.  Stimpsoniella, 
Cpr.)  Shell  regular;  exposed  valves  small,  mucronate  or  sub- 
cordate  ;  posterior  sutural  lamina^  large ;  girdle  more  or  less 
pilose,  sometimes  poriferous.  BranchisB  median  in  the  typical 
group.     (7.  Fallasiiy  Midd.  (Ixxxvi,  92). 

OHLAMYDOCHiTON,  Dall.  Branchiae  encircling.  The  Amiculae 
are  provided  with  pores  bearing  fasciculi  of  bristles  of  a  soft  or 
homy  character,  and  which,  while  often  irregularly  disposed  or 
even  almost  entirely  absent  (in  particular  individuals),  have  a 
tendency  to  arrange  themselves  in  two  rows  on  each  side  of  the 
median  line,  one  row  behind  the  eiposed  point  of  the  valve,  and 
another  near  its  submerged  lateral  posterior  angle,  on  each  side. 
The  mantle  is  also  provided  with  a  coating  of  fine,  chaffy,  decid- 
uoQS  scales.     (7.  amiculatus,  Pallas  (Ixxxvi,  93). 

CRYPTOCHiTON,  Midd.  and  Gray.  Yalves  entirely  immersed  in 
the  girdle,  which  is  minutely  fasciculately  pilose.  Branchiae 
encircling,  G.  Stelleri^  Midd.  (Ixxxv,  83)  is  the  largest  of  the 
Chitons,  attaining  a  length  of  eight  inches.  The  valves  are 
entirel}^  covered,  so  that  their  outline  even  is  not  indicated  in 
fresh  specimens,  although  plainly  marked  in  those  which  have 
been  dried.  The  Aleutians  and  Indians  eat  the  foot  and  softer 
parts,  in  the  raw  state. 

I.  Ghitonelloidea, 
Tail-plate  funnel-shaped,  laminae  thrown  forward. 

Chitonellus,  Blainville. 

Insertion-plates  very  sagittate ;  slits  in  anterior  valve  5,  in 
middle  0-1,  in  posterior  none ;  teeth  very  short,  except  at  sutures ; 
eaves  distinct ;  sinus  very  deep  and  narrow ;  girdle  crowded  with 
bristles,  no  tufts ;  gills  posterior.  The  species  enjoy  considerable 
powers  of  locomotion  compared  with  other  groups  of  the  family. 
C.  fasciatus,  Quoy  (Ixxxv,  95). 

CRYPTOPLAX,  Gray.  Middle  valve  without  slits ;  girdle  with 
crowded  bristles,  tufted. 

CHONEPLAX,  Cpr.  Animal  creeping,  rather  long;  exposed 
valves  small,  contiguous ;  last  one  Infundibuliform ;  mucro 
recurved, terminal ;  laminae  as  in  Katherina,  but  obsoletely  slit; 
girdle  as  in  Acanthochiton.     G,  striatus,  Sowb.  (Ixxxv,  84). 

CHiTONisus,  Cpr.    Girdle  not  poriferous.     Based  on  G,  striatus 


NEOMENllDiE.  347 

and  C.  strigatiLS,  Sowb.,  which  are  figured  as  without  pores.  In 
the  former  the  valves  are  separated,  in  the  latter  they  touch. 
The  species  need  examination  to  confirm  the  accuracy  of  the 
figures,  but  it  is  probable  that  there  are  both  poriferous  and 
not  poriferous. 

Family  NEOMBNIID^. 

«. 

The  characters  of  the  family  are  derived  from  those  of  the 
principal  genus.  It  is  one  of  the  lowest  forms  of  mollusks, 
being  without  many  of  the  organs  typifying  its  order. 

Neamenia  gorgoniopkila^  Kowalewsky,  creeps  somewhat  like 
Nemertes ;  it  sometimes  leaves  the  water,  and  advances  on  a  dry 
surface  until  it  dies  by  exsiccation.  When  stopped  by  an 
obstacle,  it  creeps  backwards. 

Neomenia,  TuUberg. 

Syn, — ^Yermiculus,  Dalyell.     Solenopus,  Sars. 

JDistr, — 6  sp.     Norway,  Mediterranean. 

Sexes  united ;  no  tentacula,  no  eyes,  no  radula,  no  jaw,  no 
shell;  body  more  or  less  worm-shaped;  foot  long,  narrow, 
entirely  hidden  by  the  mantle  ;  gills  at  the  hinder  end  of  the 
animal,  retractile ;  heart  rather  developed ;  body-cavity  entirely 
filled  with  entrails ;  generative  organs  situated  along  the  back, 
above  the  stomach  and  intestine;  nervous  system  composed 
mainly  of  a  suprapharyngeal  circle,  with  cerebral  ganglion,  and 
of  two  pedal  ganglions. 

Proneomenia,  Hubrecht. 

Distr, — P.  Sluiteri,  Hubrecht.     Nova  Zembla. 

Body  cylindric,  calcareous  spicula  of  the  epidermis  enveloped 
by  a  very  thick  cuticle.  A  small  radula,  and  distinct  salivary 
glands.  A  gland  near  the  vent,  at  the  hinder  end  of  the  animal, 
is  considered  to  be  the  organ  of  Bojanus.  The  lateral  glands 
described  by  TuUberg  are  probably  oviducts.  The  glands  on 
both  sides  of  the  vent  seem  to  be  analogous  to  a  byssal  gland. 

Order  NUCLEOBRANCHIATA. 

Pelagic  animals  swimming  by  means  of  fin-like  lobes  of  the 
foot ;  with  or  without  shells,  the  latter  being  transparent,  glassy. 

The  respirator}''  and  digestive  organs  form  a  sort  of  nucleus  on 
the  posterior  part  of  the  back,  whence  the  name. 

The  abdomen,  or  visceral  mass,  is  small,  whilst  the  anterior 
part  of  the  body  (or  cephalo-thorax,  M.  Edwards)  is  enormously 
developed.  The  proboscis  is  large  and  cylindrical,  and  the 
tongue  armed  with  recurved  spines.     The  alimentary  canal  of 
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Pirola  is  bent  up  at  a  right-angle  posteriorly  on  the  dorsal  side ; 
in  Atlanta  it  is  recurved,  and  ends  in  the  branchial  chamber. 
The  heart  is  prosobranchiate,  although  in  Firola  the  auricle  is 
rather  above  than  in  front  of  the  ventricle,  owing  to  the  small 
amount  of  the  dorsal  flexure. 

The  nucleobranchs.  and  especially  those  without  shells,  ^^  afford 
the  most  complete  ocular  demonstration  of  the  truth  of  Milne 
Edwards'  views  with  regard  to  the  nature  of  the  circulation  in 
the  Mollusca.  Their  transparency  allows  the  blood-corpuscles 
to  be  seen  floating  in  the  general  cavity  of  the  body — between 
the  viscera  and  the  outer  integument — and  drifting  backwards 
to  the  heart ;  having  reached  the  wall  of  the  auricle  they  make 
their  way  through  its  meshes  as  they  best  can,  sometimes  getting 
entangled  therein,  if  the  force  of  the  heart  has  become  feeble. 
From  the  auricle  they  may  be  followed  to  the  ventricle,  and 
thence  to  the  aorta  and  pedal  artery,  through  whose  open  ends 
they  pour  into  the  tissues  of  the  head  and  fin." — Huxi*ey. 

Such  delicate  and  transparent  creatures  would  hardly  seem  to 
need  any  special  breathing  organ,  and,  in  fact,  it  is  present  or 
absent  in  species  of  the  same  genus,  and  even  in  specimens  of 
the  same  species.  Carinaria  has  fully-formed  branchiae ;  in 
Atlanta  they  are  sometimes  distinct,  and  wanting  in  others ;  in 
Firoloides  they  are  only  indicated  by  a  ciliated  subspiral  band. 
The  larvae  are  furnished  with  a  shell,  and  with  ciliated  vela. — 
Gegenbauer. 

The  nucleobranchs  are  dioecious ;  some  individuals  (of  Pirola) 
have  a  leaf-like  appendage,  others  a  long,  slender  egg-tube 
depending  from  the  oviduct,  and  regularly  annulated.  The  larvae 
are  furnished  with  a  shell  and  with  ciliated  vela. — Gegenbauer. 

The  nervous  system  is  remarkable  for  the  wide  separation  of 
the  centres.  The  buccal  ganglia  are  situated  considerably  in 
front  of  the  cephalic,  and  the  pedal  ganglia  are  far  behind,  so 
that  the  commissures  which  unite  them  are  nearly  parallel  with 
the  oesophagus.  The  branchial  ganglia  are  at  the  posterior 
extremity  of  the  bod}'',  as  in  the  bivalves.  The  eyes  are  hour- 
glass shaped,  and  very  perfectly  organized ;  the  auditory  vescicles 
are  placed  behind,  and  connected  with  the  cephalic  ganglia; 
they  each  contain  a  round  otolite,  which  sometimes  seems  to 
oscillate. — Huxley. 

Family  FIROLID23. 

Animal  elongated,  cylindrical,  translucent,  furnished  with  a 
ventral  fin,  and  a  tail-fin  used  in  swimming  ;  gill  exposed  on  the 
posterior  part  of  the  back.     No  shell. 

The  genus  Sagitta,  Q.  and  G.,  sometimes  referred  to  this 
family,  is  an  articulate  animal. — Huxley. 
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FiROLA,  Peron  and  Lesueur. 

Syn. — Pterotrachaea,  Forsk,     Anops,  d'Orb. 

Distr. — 14  sp.  Atlantic,  Mediterranean,  Pacific.  F.  Quoyana, 
d'Orb.  (Ixxxvi,  9T). 

Animal  fusiform,  elongated,  with  a  long,  slender,  proboscidi- 
form  head ;  fin  narrowed  at  the  base,  usually  furnished  with  a 
small  sucker;  tailelongated,keeled,  sometimes  pinnate;  nucleus 
prominent;  branchial  processes  numerous, conical, slender ;  ten- 
tacles very  short  and  conical ;  eyes  black  and  distinct,  protected 
by  a  rudimentary  eyelid ;  lingual  ribbon  oblong.  The  female 
Firolae  have  a  long  moniliform  oviduct.  Anop^  Feronii, 
d'Orbighy,  described  and  figured  as  having  no  head  (I),  was 
probably  a  mutilated  Firola.  "  Such  specimens  are  very 
common,  and  seem  just  as  lively  as  the  rest." — Huxley. 

FIROLOIDES,  Lesueur.  (Cerophora,  d'Orbigny.)  Body  cylin- 
drical ;  head  tapering,  furnished  with  two  slender  tentacles ; 
nucleus  at  the  posterior  extremity  of  the  body,  with  or  without 
small  branchial  filaments  ;  egg-tube  regularly  annulated ;  tail- 
fin  smairand  slender,  ventral  fin  with  or  without  a  sucker. 
Distr, —  6  sp.  Atlantic,  Mediterranean.  F.  Gaimardi^  Orb. 
(Ixxxvi,  98). 

Family  C ARINARIID^. 

Animal  with  pedunculated  nucleus,  covered  by  a  glassy  conical 
shell,  from  the  margin  of  which  project  the  branchiae.  Dentition 
(xii,  42). 

Carinaria,  Lam. 

Etym. — Carina^  a  keel.     Syn. — Tithyonia,  Cavolini. 

Distr. — 8  sp.  Tropical  and  subtropical  seas.  Fossil,  1  sp. 
Miocene;  Turin.  C.  fragilis^  Bory  (Ixxxvi,  99).  G.  vitrea, 
Lam.  ( Ixxxvi,  100). 

Shell  hyaline,  symmetrical,  limpet-shaped,  with  a  posterior, 
subspiral  apex  and  a  fimbriated  dorsal  keel ;  nucleus  minute, 
dextrally  spiral. 

Animal  (Ixxxvi,  99)  large,  translucent,  granulated  ;  head  thick, 
cylindrical ;  lingual  ribbon  triangular,  teeth  increasing  rapidly  in 
size,  from  the  front  backwards  ;  tentacles  long  and  slender,  eyes 
near  their  base;  ventral  fin  rounded,  broadly  attached,  with  a 
small  marginal  sucker;  tail  large,  laterally  compressed ;  nucleus 
pedunculated,  covered  by  the  shell,  gills  numerous,  pinnate, 
projecting  from  beneath  the  shell. 

They  feed  on  small  Acalephae,  and  probably  on  the  Pteropoda ; 
Mr.  Wilton  found  in  the  stomach  of  a  Carinaria  two  fragments 
of  quartz  rock,  weighing  together  nearly  three  grains.  The 
sucker  on  the  fin  of  this  and  the  preceding  genus  was  formerly 
supposed  to  be  characteristic  of  the  male,  but  it  has  recently 
been  found  well-developed  on  female  individuals.     Mr.  Arthur 
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Adams,  in   the   delightful  narrative  of  the  "Voyage   of  the 
Samajang,"  says  of  these  animals  : 

"  When  fresh  taken,  I  have  seen  both  the  Garinarise  and 
Atlantae  swim  with  their  bodies  in  every  position,  on  their  sides, 
on  their  backs,  and  with  the  foot  downwards.  The  CarinarisB 
are  swift  and  rapid  in  their  movements,  and  dart  forwards  by  a 
continuous  effort,  moving  their  foot  and  caudal  appendage  from 
side  to  side,  as  a  powerful  natatory  organ,  and  do  not  progress 
by  sudden  jerks,  like  the  Atlanta  and  Hyaleea.  The  true  analogue 
of  the  foot  of  gastropods  in  Atlanta  and  Carinaria  is  the  sucking 
disk,  but  its  use  is  circumscribed  to  that  of  enabling  the  animal 
to  anchor  itself  temporarily  to  floating  bodies  when  fatigued.  The 
shell  of  Carinaria  covers  only  a  small  portion  of  the  body,  defend- 
ing the  more  delicate  organs, and  in  this  we  see  a  wise  provision  for 
permitting  these  pelagic  moUusks  to  move  freely  about,  without 
being  encumbered  with  a  dense,  heavy  skeleton." 

Caediapoda,  d'Orbigny. 

Etym, —  Gardia^  heart,  pous^  foot. 
Syn, — Carinaroides,  Eyd.  and  Souleyet. 
Distr. — 5  sp.     Atlantic.     G.  placenta^  Eyd.  (Ixxxvi,  1-3). 
Shell  minute,  cartilaginous;  peristome  expanded  and  bilobed 
in  front,  enveloping  the  spire  behind. 

Animal  like  Carinaria,  tail  simple,  acuminate. 

Family  ATLANTID^. 

Animal  furnished  with  a  well-developed  shell,  into  which  it 
can  retire  ;  gills  contained  in  a  dorsal  mantle-cavity ;  lingual 
teeth  similar  to  Carinaria.     Dentition  txii,  41). 

Shell  symmetrical,  discoidal,  sometimes  closed  by  an  oper- 
culum. 

Atlanta,  Lesueur. 

Syn, — Steira,  Esch. 

Distr. — 18  sp.  Warmer  parts  of  the  Atlantic,  Canary  Islands. 
A.  turriculata^  d'Orb.  (Ixxxv,  4,  5).  Fossil,  1  sp.  Tertiary; 
San  Domingo. 

Shell  minute,  glassy,  compressed  and  prominently  keeled; 
nucleus  dextrally  spiral ;  aperture  narrow,  deeply  notched  at  the 
keel.  Operculum  ovate,  pointed,  lamellar,  with  a  minute,  apical, 
dextrally  spiral  nucleus. 

Animal  three^lobed ;  head  large,  subcylindrical ;  tentacles 
conical,  with  conspicuous  eyes  behind  them;  ventral  fin  flat- 
tened, fan-shaped,  furnished  with  a  small,  fringed  sucker;  tail 
pointed,  operculigerous. 

"  The  Atlanta,"  writes  Mr.  Arthur  Adams, "  is  quite  a  sprightly 
little  moUusk,  probing  every  object  within  its  reach,  by  means 
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of  its  elongated  trunk,  twisting  its  body  about,  and  swimming 
in  ever}'^  direction  by  the  lateral  movements  of  its  vertical, 
dilated  foot.  I  have  frequently  seen  them  descend  to  the  bottom 
of  the  glass  vessel  in  which  they  were  kept,  fix  themselves  there 
in  the  manner  of  a  leech,  by  their  sucking  disk,  and  carefully 
examine  the  nature  of  their  prison-house  by  protruding  the  front 
portion  of  the  foot  in  every  direction." 

They  swim  shell  downwards,  with  sudden  jerks,  by  means  of 
their  compressed  and  fin-like  foot. 

OxYGYRUS,  Benson. 

Syn, — Ladas,  Cantraine.     Helicophlegma,  d'Orb. 

Distr, — 4  sp.  Atlantic,  Mediterranean.  0.  Keraudrenii, 
Rang  (Ixxxvi,  6,  *l ). 

Shell  milky,  narrowly  umbilicated  on  both  sides ;  nucleus  not 
visible;  back  rounded,  keeled  only  near  the  aperture;  body- 
whoil,  near  the  aperture,  and  keel  cartilaginous ;  no  apertural 
slit.     Operculum  trigonal,  lamellar. 

Subclass  OPISTHOBRANCHIATA. 

Branchiae  exposed,  or  protected  by  a  fold  of  the  mantle  and 
situated  at  the  posterior  centre  of  the  back,  and  never  in  a 
cervical  cavity.  Sexes  united.  Some  have  an  internal  or  external 
spiral  or  patelliform  shell, testaceous  or  membranous,  others  are 
without  shell. 

The  mollusks  of  this  subclass  may  be  termed  sea-slugs,  since 
the  shell,  when  it  exists,  is  usually  small  and  thin,  and  wholly 
or  partially  concealed  by  the  animal.  When  alarmed  or  removed 
from  their  native  element,  they  retract  their  gills  and  tentacles, 
and  present  sucb  a  questionable  shape  that  the  inexperienced 
naturalist  will  be  likely  enough  to  return  them,  with  the  refuse 
of  the  dredge,  into  the  sea.  Their  internal  structure  presents 
many  points  of  interest ;  in  some  the  gizzard  is  armed  with  horny 
spines,  or  large  shelly  plates ;  in  others  the  stomach  is  extremely 
complicated,  its  ramifications  and  those  of  the  liver  being  pro- 
longed into  the  papillae,  which  are  said  to  be  branches  of  the 
respiratory  organ.  The  tongue  is  armed,  but  the  number  and 
arrangement  of  the  lingual  teeth  is  exceedingly  variable,  even 
in  the  same  family  ;  usually  the  dental  membrane  is  broad  and 
short,  with  many  similar  teeth  i|i  each  row. 

The  alimentary  canal  terminates  more  in  the  rear  of  the  body 
than  in  the  other  univalve  shell-fish.  The  gills  are  behind  the 
heart,  and  the  auricle  behind  the  ventricle;  conditions  which 
characterize  the  embryonic  state  of  the  moUusca  generally. 

Compar?itively  little  is  known  of  the  geographical  distribiftion 
of  these  animals;  they  have  been  found  wherever  the  requisite 
search  has  been  made,  and  are  prob9.bly  much  more  numerous 
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than  at  present  estimated.  Considerable  additions,  however, 
have  been  made  to  our  knowledge  on  this  subject  by  the  re- 
searches of  Kelaart  in  Ceylon  and  A.  Adams  in  the  Chinese  seas. 
The  shell-bearing  genera  flourished  in  the  period  when  the  sec- 
ondary strata  were  deposited.  The  living  species  are  chiefly 
animal-feeders,  preying  on  other  shell-fish  and  on  zoophytes. 

Order  TECTIBRANCHIATA. 

Animal  usually  provided  with  a  shell,  both  in  the  larval  and 
adult  state  ;  branchiae  covered  by  the  shell  or  mantle. 

Family  PHILINID^. 

Shell  usually  present,  sometimes  wanting,  internal,  buUiform, 
but  slightly  spiral,  usually  not  forming  a  single  whorl ;  it  is  con- 
cealed under  the  lateral  margins  of  the  foot. 

Teeth,  central  none  ;  lateral  one  or  two,  large,  hooked.  Ceph- 
alic disk  oblong  or  subquadrate,  without  tentacular  lobes  ;  eyes 
none,  or,  if  present,  sessile  on  the  head ;  mantle  covering  and 
concealing  the  shell ;  foot  not  produced  posteriorly,  the  sides 
dilated,  thick  and  fleshy  ;  gizzard  armed  with  calcareous  plates. 

Philine.  Ascanias. 

Syn. — BuUaea,  Lam.     Megistoma,  Gabb.     Utriculopsis,  Sars. 

Distr, — 20  sp.  West  Indies,  Boreal  Atlantic,  Mediterranean, 
East  Indies.  Fossil,  7  sp.  Eocene.  P.  aperta,  Linn.  (Ixxxvii, 
14,  15). 

Shell  internal,  white,  translucent,  oval,  slightly  convoluted, 
spire  rudimentary. 

Animal  pale,  slug-like ;  mantle  investing  the  shell ;  head 
oblong ;  eyeless ;  foot  broad ;  li^teral  lobes  large,  but  not 
enveloping;  tongue  with  two  or  four  series  of  sickle-shaped 
uncini ;  gizzard  with  three  longitudinal  shelly  plates.  Egg- 
capsules  ovate,  in  single  series  on  a  long  spiral  thread;  fry 
with  a  ciliated  head-veil  and  an  operculated,  spiral  shell. — Lovbn. 

The  animal  is  blind,  like  most  creatures  that  seek  their  food 
by  burrowing.  They  frequent  mud-flats  and  slimy  banks  at  the 
entrances  of  rivers,  which  they  perforate  near  the  surface,  and 
probe  with  their  flattened  heads  for  the  small  bivalves  which 
constitute  their  prey ;  these  they  seize  'and  swallow  entire, 
breaking  their  shells  by  means  of  their  testaceous,  muscular 
gizzards.  - 

OHELinoNURA,  A.  Adams.  (Hirundella,  Gray.)  Shell  con- 
cealed ;  outer  lip  produced  posteriori}'*  into  a  spur;  colnmellar 
border  inflected.  Animal  with  enveloping  side-lobes ;  mantle 
with  two  appendages  behind,  like  the  lateral  processes  of  Hyalaea. 
P.  hirundivaria^  Q"oy  (Ixxxvii,  16, 17)-. 
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Fhanbropthalmus,  A.  Ad. 

Syn, — Xanthonella,  Gray. 

Distr. — P.  luteus,  Quoy  (Ixxxvii,  18,  19). 

Shell  oval,  convex,  pointed  behind,  columella-margin  with  a 
curved  process.  Animal  long,  cylindrical,  head  with  short  ten- 
tacular lobes,  eyes  in  middle  of  disk,  lateral  lobes  enveloping. 

CRTPTOPHTHALMrs,  Ehrsnberg. 

Distr. — 0.  oZivac?6it8,  Ehr.  (Ixxxvii,  20).     Red  Sea. 

Shell  scarcely  convolute,  fragile,  oval,  convex,  without  spire 
or  columella. 

Animal  semicylindrical,head  with  short  tentacular  lobes,  eyes 
small,  concealed  under  the  lateral  margins  of  the  head,  mantle 
and  lateral  lobes  enveloping  the  shell. 

PhilinopsIs,  Pease,  1860. 

Distr. — 2  sp.     Sandwich  Isles.     P.  speciasa,  Pease. 

Shell  white,  fragile,  pellucid,  with  a  curved  callous  apex. 
Head-disk  large,  oblong-oval  or  triangular,  not  extending  in 
advance  of  the  foot ;  body  truncated  behind,  and  the  truncation 
surrounded  by  an  undulated  or  crenated  crest ;  eyes  not  visible ; 
mouth  proboscidiform  between  cephalic  disk  and  foot,  with  or 
without  one  pair  of  tentacleiS  on  sides  of  the  mouth ;  foot  large, 
rounded  and  reflected'  at  the  sides ;  branchial  plume  near  the 
posterior  end  of  the  body,  and  curving  around  between  the 
truncated  end  of  the  foot. 

YOLVATBLLA,  PeasCt 

Distr. —  V.  fragilis^  Pease.     Sandwich  Islands.    . 

Shell  convolute,  subpyriform ;  aperture  wide  anteriorly,  (Con- 
tracted posteriorly  aiid,  produced,  forming  a  circular  aperture. 

AnimaL  Mantle  concealed ;  cephalic  disk  quadrate ;  tentac- 
ular lobes  produced  from  the  oornera  ;  anal  aperture  posterior ; 
foot  small  and  triangular. 

LijfT£&JA,  A*  Adams. 

Syn. — Smaragdinella,  A.  Ad,    Glaueonella,  Gray. 

Example L.  wW(i««,;Rai)g  (lx;xxyii,  21). 

Shell  oval,  depressed,  slightly  spiral,  greenish ;  aperture  very 
large,  canaliculated  behind  ;,ini^r  lip  with  a  spiral  spoon-shaped 
process. 

Animal  partially  investing  the  shell ;  eyes  sessile  on  the  middle 
of  the  frontal  disk;  mantle  included  within  the  shell,  ending 
posteriorly  in  a  thickened  lobe ;  foot  with  the  side-lobes  free,  not 
united  to  the  head,  enlarged  in  the  form  of  wings  which  unite 
behind  and  cover  a  portion  of  the  shell. 

Amphibious,  living  on  moist  rocks  Mthin  reach  of  the.  spray, 
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and  on  rocks  weeping  fresh  water  near  the  sea-shore.     Both 
animal  and  shell  are  of  a  glaucous  green  color. 

NONA,  H.  and  A.  Adams.  Shell  white,  fragile ;  outer  lip  pro- 
duced into  a  wing  behind.     L>  Algir«  (Ixxxvii,  22). 

ScAPHANDEB,  Montfort. 

Etym. — Scaphe^  boat,  aner^  man. 

Distr. — 13  sp.  Fnited  States,  Norway,  Britain,  Mediterra- 
nean on  sandy  ground,  50  fathoms.  Fossil,  8  sp.  Eocene — , 
8.  lignariits^  Linn.  (Ixxxvii,  23). 

Shell  oblong,  convolute ;  spirally  striated  ;  aperture  much 
expanded  in  front;  spire  concealed;  epidermis  thick;  lingual 
teeth  I'O'l,  crested. 

Animal  with  a  large  oblong  head,  destitute  of  eyes ;  foot  short 
and  broad ;  lateral  lobes  reflected,  but  not  enveloping  the  shell ; 
gizzard  with  two  large  trigonal  plates  and  a  small  narrow  trans- 
verse plate.     It  feeds  on  Dentalium  entale. 

Aglaia,  Renier. 

Syn, — Accra,  Cuvier.     Eidothea,  Risso.    Boridium,  Meckel 
Diatr, — 3   sp.      South    Europe.      jD.   menibranaceum^   Meek. 
Mediterranean. 

Animal  oblong,  truncated  behind,  the  angles  produced  and 
dilated  or  filiform ;  head  ovate*oblong,  retnse  in  front ;  side-lobes 
expanded,  wing-like;  mantle  investing  a  rudimentary,  mem- 
branous shell. 

Gastroptebon,  Meckel. 

Distr, — G,  Meckelii,  Bl.  (Ixxxvii,  24).     Mediterranean. 

Animal  oval,  with  side-lobes  developed  into  wing^like  expan- 
sions, meeting  and  uniting  behind;  cephalic  disk  triangular, 
obtuse  in  front,  pointed  behind,  eyes  centrally  immersed ;  lingaal 
teeth  5'1'5 ;  mantle  (?),  branchial  plume  exposed  on  the  right  side; 
reproductive  orifice  in  front  of  the  gill,  excretory  opening  behind 
it.     Shell  almost  microscopic. 

[AtlaS)  Lesueur. 

Referred  to  this  family  by  several  systematists,  is  a  larval 
creature,  and  not  of  a  moUusk  — Macdonali).] 

Family  TORNATELLID^. 

Animal  generally  perfectly  retractile,  but  mostly  of  large  size 
when  expanded  ;  foot  thick,  reflexed  on  the  sides ;  head  broad, 
very  often  forming  a  flat  disk,  with  or  without  other  appendages; 
tentacles  broad,  thick,  united  at  base ;  eyes  sessile  near  the  base. 
Dentition,  laterals  numerous,  uniform,  in  diverging  cross  series, 
rachidian  teeth  wanting  (xiii,  68). 
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Operculum,  when  present,  horny,  ovate,  narrow,  composed  of 
few  whorls. 

Shell  spiral,  ovate,  convolute  or  involute,  spire  more  or  less 
elevated,  surface  mostly  spirally  punctated,  aperture  usually 
high  and  narrow,  truncate  or  roundish  in  front,  columella  solid. 

The  genera  and  species  referred  to  this  family  are  mostly 
fossil.  The  arrangement  here  followed  is  that  of  Dr.  Stoliczka 
(Pal.  Indica,  ii,  398),  being  a  modification  of  the  classification 
of  Dr.  F.  B.  Meek  {Am.  Jour.  8ci.,  xxxv,  89,  1863). 

* 

Subfamily  TORNATELLINJE. 

Shell  ovate,  aperture  anteriorly  rounded,  sometimes  broadly 
effuse,  outer  lip  sharpened  at  the  margin,  columellar  lip  twisted 
and  often  plicated  in  front.     The  recent  species  operculated. 

AcTiEONiNA,  d'Orb. 

Syn.-  -Trochactaeonina,  Meek.     Orthostoma,  Desh. 

Distr. — 30  sp.  Carboniferous  to  Eocene.  A.  Lorieriana,  d'Orb. 
(Ixxxviii,  46). 

Shell  oval,  elongated,  conical  or  fusiform,  with  revolving  punc- 
tated striae ;  aperture  long  and  narrow,  widened  in  front,  entire ; 
lip  sharp ;  columella  thickened,  but  without  plications. 

EUGONACT^ON,  Meek,  1863.  (Conactieon,  Meek,  1863.)  Shell 
thin,  obconic,  gradually  tapering  anteriorly,  spire  either  immersed 
or  elevated,  aperture  very  long,  equally  narrow  all  through,  ante- 
riorly rounded,  columella  slightly  thickened,  smooth.  Distr. — 
Jurassic.    A,  concava^  d'Orb.  (Ixxxviii,  47). 

CYLiNDBiTES,  Morr.  and  Lye.  (Goniocylindrites,  Meek.)  Shell 
subcylindrical  or  ovate,  smooth,  spire  sunken  or.  moderately 
elevated,  aperture  narrow,  very  high,  anteriorly  rounded,  sub- 
eflfuse,  columella  twisted  anteriorly  into  a  distinctly  conspicuous 
fold.  Dutr, — Trlassic  and  Jurassic.  A.  cuspidatus,  Morris 
(Lxxxviii,  48). 

CYLiNDROBUiiLiNA,  von  Ammou,  18T8.  Shell  small,  with  ele- 
vated, scalariform  spire ;  columella  with  a  slight  fold.  Triassic  to 
Liassic.     A.  fragilisy  Dunker. 

TOBNATINA,  A.  Ad. 

Distr. — 24  sp.  West  Indies,  United  States,  Mediterranean, 
Philippines,  China,  Australia.  On  sandy  bottoms,  ranging  to 
35  fathoms. — Adams.  Fossil,  13  sp.  Tertiary.  T.  coarctata^ 
A.  Ad.  (Ixxxvii,  25). 

Shell  cylindrical  or  fusiform,  spire  conspicuous,  apex  sinistral, 
suture  channeled,  columella  callous,  1-plaited. 

Animal  with  a  broad,  trigonal  head,  rounded  in  front ;  tentac- 
ular, lobes  triangular,  with  eyes  at  their  outer  bases;  foot  short, 
truncated  in  front. 
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Myonia,  a.  Ad.,  1860. 

Distr, — M.  Japonica,  A.  Ad.     Japan. 

Shell  ovate,  turreted ;  white,  thin,  with  slightly  convex,  spirally 
sulcated  whorls ;  aperture  oblong,  a  little  produced  anteriorly ; 
inner  lip  with  au  oblique  fold. 

LXUOOTiNA,  A.  Ad.  Last  whorl  ventricose,  ininutely  punctate. 
M^  Niphonensis,  A.  Ad.     Japan. 

ToRNATBLLA,  Lam. 

Syn, — Act8eon,Montf.  (notOken).  Dactylus,Schum.  Myosota. 
Gray. 

Distr. — 22  sp.  United  States,  Britain,  Senegal,  Red  Sea,  Phil- 
ippines, Japan,  Peru.  Fossil,  numerous.  Trias  to  Lias — •,  North 
America,  Europe,  South  India.     T,  fasciata,  Lam.  (Ixxxvii,  26). 

Shell  solid,  ovate,  with  a  conical,  many-whorled  spire,  spirally 
grooved  or  punctate-striate ;  aperture  long,  narrow,  rounded  in 
front ;  outer  lip  sharp ;  columella  with  a  strong,  tortuous  fold. 
Operculum  horny,  elliptical,  lamellar. 

Animal  white ;  head  truncated  and  slightly  notched  in  front, 
furnished  posteriorly  with  recumbent  tentacular  lobes,  and  small 
eyes  near  their  inner  bases ;  foot  oblong,  lateral  lobes  slightly 
reflected  on  the  shell.  Lingual  teeth  12*12,  similar,  with  long 
simple  hooks. 

RiCTAXis,  Dall.  Shell  like  Actaeon,  but  with  the  columella 
projecting  beyond  the  line  of  the  anterior  margin,  forming  a 
small  tooth-like  projection,  or  truncate  obliquely.  T,  puncto- 
C(elaf.a,  Cpr.  (Ixxxvli,  28  ^     California. 

soLiDuiiA,  Fischei',  1807.  (?  Buccinulus,  Plancus.  Tomatel- 
laea,  Conrad.)  Shell  thick,  columella  with  two  plaits.  A,  solidula^ 
Lam.  (Ixxxvii,  27). 

NtJCLEOPSTS,  Conrad.  tJncharacterized.  A.  subdivaricatus^  Conr. 
(Ixxxviii,  49). 

ACT^ONiDEA,  Gabb.  Oval,  elongate;  aperture  narrow,  outer 
lip  simple,  columella  with  one  large  transverse  fold  in  the  middle, 
and  truncated  in  advance ;  surface  ornamented  by  revolving  ribs. 
A.  oryza,  Gabb  (Ixxxviii,  50).  Tertiary ;.  W.  I.  Form  of  Cylin- 
drites,  sculpture  of  Actseon. 

Triptycha,  MUller,  1859. 

Distr. —  T,  Limnaeiformis,  MnWeT.     Cret. ;  Europe. 

Ovate,  almost  perfectly  smooth,  aperture  rounded  anteriorly, 
outer  lip  sharp,  inner  lip  with  three  folds,  of  which  the  middle 
one  is  largest.     Only  one  fossil  species ;  perhaps  a  Marinula. 

TROOHACT^ajON,  Meek. 

Syn, — Actseonella,  d'Orb.  (in  part).     Spiractseon,  Meek. 
'  Example. —  T.  Reneauxiana^  d'Orb.  (Ixxxviii,  51). 
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Shell  turbinate,  more  oi-less  involute,  last  whorl  usually  higher 
than  the  spire,  with  a  flattened  narrow  solid  edge  along  the 
suture;  aperture  semieffuse,  anteriorly  bounded,  inner  lip  thick- 
ened, especially  in  front,  and  provided  with  three  oblique  folds. 

Globiconcha,  d'Orb. 

Distr. — 6  sp.  Cretaceous ;  France.  G*  coni/ormis,  Romer 
(Ixxxviii,  52).     G,  Fleuriausa,  d'Orb.  (Ixxxviii,  53). 

Shell  globular-conic,  spire  short,  or  involute ;  aperture  narrow, 
crescent-shaped;  margin  acute;  columella  not  thickened  or 
plaited. 

Tylostoma,  Sharpe,  1849. 

Etym,-^-Tulo8^  a  callosity,  stoma,  mouth. 

Distr. — 4  sp.  L.  Cretaceous  rocks  ;  Portugal.  T.  torrubise, 
Sharpe  (Ixxxviii,  54). 

Shell  ventricose,  smooth  or  punctate-striate,  spire  moderate, 
aperture  ovate-lunate,  pointed  above,  rounded  in  front ;  outer 
lip  periodically  (once  or  twice  in  a  whorl)  thickened  inside  and 
expanded,  rising  slightly;  inner  lip  callous,  spread  over  body- 
whorl. 

Stoliezka  refers  this  genus  to  Naticidse ;  its  true  affinities  are 
difficult  to  ascertain. 

VARiGEBA,  d^Orb.  Shell  with  lateral  varices.  T.  Bochatianu, 
d'Orb.  (Ixxxviii,  55).      Cret. ;  France. 

Subfamily  EINGICULINM. 

The  shells  resemble  Actaeon  except  that  they  have  the  margins 
of  the  aperture  strongly  thickened  and  externally  varicose,  the 
canal  is  twisted  or  plaited,  and  always  terminates  anteriorly  with 
a  distinct  fold,  in  front  of  which  there  is  a  groove  or  kind  of 
canal  in  the  thickened  margin.  The  other  genera  proposed  may 
well  be  considered  subgenera  of  Ringicula. 

RiNGicxJLA,  Desh, 

Etym. — Diminutive  of  ringens,  from  ringo,  to  grin. 

Syn. — Aptycha,  Meek. 

Distr. — 75  sp.,  the  recent  ones  in  all  warm  seas.  Fossil. 
Miocene — .    B.  buccinea,  Desh.  (Ixxxvii,  29). 

Shell  minute,  ventricose,  with  a  small  spire ;  aperture  notched, 
columella  callous,  deeply  plaited :  outer  lip  thickened  and 
reflected,.. 

BiNGiNBLLA,  d '0 rb.  Shell  oval,  with  revolving, punctate  strise ; 
aperture  entire,  without  channel ;  out^r  lip  strongly  thickened ; 
inner  lip  thickened,  with  anterior  plications.  Several  cretaceous 
species.    Ji.  Clementina,  d'Orb.  (Ixxxviii,  57). 

ERiPTYOHA,  Meek.  (Buptycha,  Meek,  preoccupied).  Shell 
globose,  aperture  very  narrow,  one  strong,  often  bifid  anterior 
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fold  in  the  inner  lip,  which  is  in  the  middle,  flattened  and  pro- 
jecting in  the  space  of  the  aperture,  being,  separated  from  the 
fold  by  a  deep  insinuation  ;  the  outer  lip  is  generally  somewhat 
produced  anteriorly,  the  anterior  canal  being  distinct.  Cre- 
taceous.    R.  decurtata,  Sowb. 

?  STOMATODON,  Sccly,  1861.  Described  from  a  cast  in  the  Cam- 
bridge Greensand.     May  be  a  Ringieula.     B,  polita^  Seeiy. 

CiNyLiA,  Gray. 

Distr, — 25  sp.  Cretaceous;  Europe,  United  States.  G. 
globulosa,  Desh.  (Ixxxviii,  58). 

Shell  globose,  spire  short,  surface  spirally  sulcated ,  aperture 
anteriorly  produced,  effuse,  columella  terminating  with  a  single 
oblique  and  twisted  fold. 

OLiGOPTYCHA,  Mcck.  Shell  with  spire  much  depressed  and 
obtuse ;  outer  lip  smooth  within,  and  very  slightly  sinuous  at 
the  base  of  the  aperture ;  inner  lip  bearing  a  single,  very  promi- 
nent, nearly  transverse  plication  or  tooth  at  the  base  of  the 
columella.     Actseon  concinnus,  Hall  and  Meek  (Ixxxviii,  59). 

AVELLANA,  d'Orb.  Shell  globose,  inner  lip  with  two  or  three 
folds,  one  being  anterior,  often  bipartite,  placed  at  the  termina- 
tion of  the  columella,  the  other  subanterior,  separated  from  the 
former  by  a  deep  insinuation  of  the  lip ;  there  is  generally  a 
third  one  placed  about  the  middle  of  the  inner  lip,  and  one  or 
two  posterior,  much  shorter  ones,  but  these  are  not  constant. 
A.  incrassaia,  d'Orb.  (Ixsfxviii,  60). 

Family  CYLICHNID^. 

Shell  external,  spiral,  more  or  less  cylindrical,  usually  white. 
No  operculum.  Animal  with  depressed  quadrangular  head; 
truncated  in  front;  bilobed  behind;  with  eyes  at  the  base  of 
tentaculiform  lobes ;  foot  rather  narrow,  truncated  in  front. 
Teeth,  central  none,  laterals  6*6,  the  inner  large  and  hooked,  the 
outer  small  and  uniform,  rarely  wanting. 

Cylichna,  Lov^n. 

Syn — ^Bullina,  Risso. 

Distr. — 40  sp.  Chiefly  deep-water  shells.  United  States, 
Greenland,  Britain,  Red  Sea,  Australia.  Fossil.  Triassic — . 
0.  arachis^  Quoy  (Ixxxvii,  30). 

Shell  strong,  cylindrical,  smooth  or  punctate-striate ;  spire 
minute  or  truncated ;  aperture  narrow,  rounded  in  front ;  colu- 
mella callous,  with  one  plait. 

MNESTiA,  H.  and  A.  Adams.  Shell  oval,  subcylindrical,  banded, 
with  revolving  striae ;  aperture  narrow,  prolonged  into  a  point 
at  both  ends.     C,  marmorata,  A.  Ad.  (Ixxxvii,  31). 

cYLtchnella,  Gabb.    Shell  subcylindrical,  spir^  sunken  ;  mouth 
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narrow  behind,  widened  in  firont ;  columella  with  two  folds.     G. 
bidentatuSj  d'Orb.  (Ixxxvii,  S3).     Tertiary ;  West  Indies. 

VOLVULA,  A.  Adams.  Shell  Subcylindrical,  attenuated  to  a 
point  posteriorly,  to  which  the^  narrow  aperture  extends ;  spire 
concealed  ;  outer  lip  sharpj  'Columella  with  an  obsolete  anterior 
plication.     0.  acwm«nato,'Brtig*  (Ixxxvii,  34). 

AOT-fflONELLA,  d'Orb.  (Volvulina,  Stolicz.)  Shell  convolute, 
like  Volvula,  attenuated  at  both  ends,  aperture  linear,  inner  lip 
anteriorlj'^  thickened  ahd  provided  with  three  folds.  The  shells, 
which  are  as  yet  orilj^  known  from  cretaceous  deposits,  mostly 
closely  resemble  the  recent  Volvula,  diflfering  from  it  merely  by 
the  presence  of  thfee  columellar  folds  on  the  anterior  portion  of 
the  inner  lip.     (7.  crassa,  d'Orb.  (Ixxxviii,  61).     Cretaceous. 

Utriculus,  Brown. 

Bistr. — Northern.    Several  sp.    U.  CeciUei,  Phil.  (Ixxxvii,  32). 

Shell  subcylindrical,  with  short  spire,  and  thin  epidermis; 
aperture  narrow  behind,  wider- in  front ;  columella  not  plicated; 
outer  lip  thin. 

Utriculus  is  regarded  as  a  distinct  genus  by  Jeffreys,  differing 
from  Cylichna  by  the  tentacles  being  separate, the  eyes  distinct, 
the  gizzard  horny,  and  the  shell  having  a  visible  spire  with  a 
mammillary  apex. 

DiAPHANA,  Brown, 

Syn, — Amphisphyra,  Lov^n. 

Bistr. — A  few  sp.  Northern,  U.  S.,  Europe.  Z>.  deMlis,  Gould 
(Ixxxvii,  35). 

Shell  thin,  transparent,  oval-globular ;  spire  very  short ;  aper- 
ture much  widened  anteriorly ;  columella  a  little  sinuous ;  outer 
lip  thin,  sinuous,  broadly  rounded  anteriorly. 

Head-disk  broad  and  short ;  tentacular  lobes  short,  conical, 
lateral,  wide  apart ;  eyes  immersed  in  their,  hind  bases.  Mantle- 
margin  slightly  thickened.     Foot  short,  bilobed  behind. 

In  this  genus,  as  in  Rissoella,  Gra}^  the  eyes  are  placed  far 
back  behind  the  head,  so  that  in  order  to  render  the  vision  of 
the  animal  distinct,  the  shell  is  nearly  transparent.  The  head  of 
the  animal  is  very  short,  and  the  tentacles  wide  and  far  apart. 

Family  BULtlDJE. 

Shell  spiral,  ventricose,  rather  thick ;  maculated  and  banded 
in  the  typical  genus,  white  in  others  ;  spire  involute;  external, 
but  usually  partly  covered  by  the  lateral  lobes  of  the  foot. 

Bulla,  Linn. 

Distr. — 50  sp.  Universal.  B.  ampulla^  Linn.  (Ixxxvii,  36). 
Fossil.     Cretaceous — . 

Shell  oval-globular,  smooth,  spotted,  marbled  or  zoned ;  spire 
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concave,   umbilicated ;    aperture  as  long  as   the  shell;    inner 
margin  without  columella ;  outer  lip  trenchant. 

Teeth,  central  one,  laterals  numerous,  uniform^  in  an  arched 
series.  Animal  partly  investing,  but  not  entirely  covering  the 
shell.  Eyes  conspicuous,  sessile  on  the  middle  of  the  frontal 
disk.  Mantle  with  the  outer  margin  forming  a  thick,  fleshy 
lobe.  Poot  with  the  lateral  lobes  moderate,  an4  the  hind-part 
not  extending  beyond  the  shell.  The  species  of  this  genus 
inhabit  sandy  mud-flats,  the  slimy  banks-  of  river-mouths,  and 
brackish  places  near  the  sea ;  at  low-water  some  of  them  conceal 
themselves  in  the  mud  and  under  sea-weed,  exudtug  large  quan- 
tities of  mucus  to  maintain  the  moisture  of  their  skin ;  they 
feed  on  bivalves  and  other  moUusca,  which  they  swallow  whole, 
reducing  and  crushing  them  afterwards  by  the  calcareous  plates 
of  their  powerful  gizzard.  The  shells  of  Bulla,  as  restricted,  are 
rather  solid,  smooth,  and  mottled  and  marbled  like  birds'  eggs. 

Haminsa,  Leach.. 

Example. — H,  hydatis,  Linn.  (Ixxxvii,  37,  38). 

Shell  oval-globular,  spiral,  ventricose,  corneous,  thin,  covered 
by  a  slight,  smooth  epidermis ;  spire  involute.  May  be  distin- 
guished from  Bulla  immediately  by  the  want  of  color  in  the  shell. 

Atys,  Montfort. 

Example. — A.  naucum,  Linn.  (Ixxxvii,  39). 

Shell  rather  solid,  uncolored,  with  a  smooth  epidermis ; 
usually  spirally  striated  ;  spire  scarcely  visible  ;  aperture  longer 
than  the  inner  margin  at  both  ends ;  columella  with  a  single, 
more  or  less  obsolete  plication. 

The  animal  is  blind,  or  the  eyes  are  subcutaneous. 

LAONA,  A.  Ad.  Semiovate,  thin,  striae  of  growth  lamellar, 
spire  hidden ;  aperture  with  the  inner  lip  arcuated,  outer  lip 
simple.     A.  zonata^  A.  Ad.     Japan. 

DiNiA,  H.  and  A.  Adams.  Shell  ovoid,  subtruncated  behind, 
longitudinally  striated;  inner  lip  truncated  anteriorly,  termi- 
nating in  a  tooth-like  projection.   A.  dentifera.  Ad.  (Ixxxvii,  40). 

SAO,  H.  and  A.  Adams.  Shell  pyrifonn,  ventricose  in  front ; 
umbilicated ;  apex  involute ;  aperture  narrow  behind,  wide  in 
fiont ;  columellar  lip  reflected  ;  outer  lip  thin,  sinuous.  A.pyri- 
f or  mis  (Ixxxvii,  41). 

PHYSEMA,  H.  and  A.  Adams.  Shell  small,  thin,  hyaline,  glob- 
ular; umbilicated;  very  finely  longitudinally  striated ;  columella 
a  little  arcuated,  reflected ;  outer  lip  thin,  free  behind,  developed 
in  the  middle.     A.  hiemalis,  Couth.  (Ixxxvii,  42). 

ROXANiA,  Leach.  Shell  ovoid,  solid,  perforate,  decussately 
striate,  transversely  profoundly  sulcate,  the  suloations  strongly 
punctate ;   aperture  narrow,  dilated   in  front ;   inner  lip  sharp. 
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truncate  anteriorly ;  outer  lip  produced  behind.     A.  Cranohii^ 
Leach. 

ALicuLA,  Ehrenberg,  1831.     Shell  subcylindrical,  transversely 
striate.     3  sp.     Japan.     A.  translucenSy  A.  Ad.     Japan. 


LEUCONTX,  H.  and  A.  Ad.,  a  supposed  new  genus  of  BuUidae, 
is  the  spatulate  hinge  process  of  Pholas  costata. 

.      Family  APLUSTRIDJE. 

Teeth,  central  none  ;  laterals  numerous,  uniform.  Head  with 
the  frontal  disk  produced  into  large  ear-like  tentacular  lobes 
folded  over  the  back  of  the  shell,  and  furnished  with  bifid  labial 
appendages ;  eyea  sessile  at  the  inner  bases  of  the  tentacular 
lobes.  Mantle  with  the  inner  margin  thin  and  membranous,  the 
outer  forming  a  thick,  fleshy  lobe,  curving  round  the  spire  of 
the  shell;  branchial  plume  long  and  single.  Foot  large  and 
membranous,  auriculate  in  front,  rounded  behind. 

The  shell  has  usually  a  short  spire,  the  last  whorl  inflated, 
aperture  anteriorly  distinctly  effuse,  columella  somewhat  thick- 
ened, rarely  twisted,  but  always  anteriorly  truncated. 

Aplustbum,  Schumacher. 

Etym, — Aplustre,  a  ship's  flag. 

Distr — 1  sp.  Coral  reefs.  East  Indies.  A.  aplustre^  Linn. 
(Ixxxvii,  43). 

Shell  oval,  ventricose,  highly  colored ;  spire  wide,  depressed ; 
aperture  truncated  in  front ;  outer  lip  sharp. 

Differs  from  BuUina  by  its  smooth,  somewhat  thinner  shell, 
more  depressed  spire,  the  columella  being  very  thick,  slightly 
twisted  and  truncated  in  front. 

BuLLiNA,  Fer. 

Distr, — B»  lineata^  Wood  (Ixxxvii,  44). 

Shell  oval,  rather  solid,  subumbilicated ;  spire  distinct;  whorls 
with  revolving  striae ;  columella  arcuated,  obliquely  truncated  in 
front ;  outer  lip  crenelated. 

KLEiNELLA,  A.  Ad.,  1860.  Shell  ovate,  thin,  umbilicated,  can- 
cellated, aperture  produced  anteriorly,  inner  lip  not  plicated. 
Resembles  Actaeon,  but  without  columellar  fold.  Japan.  B. 
cancellaris,  A.  Ad. 

Hydatina,  Schum.,  1817. 

Distr. — Recent,  several  sp.  Fossil.  Jurassic — .  H.  physis, 
Linn.  (Ixxxvii,  45). 

Shell  ventricose,  thin,  smooth,  not  umbilicated,  with  a  thin 
epidermis;  usually  banded ;  spire  involute;  columella  arcuated^ 
reflected. 
24 
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.  BUI1LOP8I8,  Conr.  Like  Hydatina  with  a  depressed  spire  and 
inflated  body-whorl,  inner  lip  with  two  close  folds.  B,  cretacea^ 
Conr.     Cretaceous;  Mississippi. 

Btallonia,  Deshayes,  1864. 

Etym. — Dedicated  to  M.  Etallon,  a  French  palseontologist. 

Distr. — 3  sp.  Eocene;  Paris  basin,  Valognes.  E.  prisca, 
Desh.  (Ixxxviii,  62). 

Shell  ovate,  snbfusiform, -resembling  certain  small  Mitres; 
spire  short,  conical,  obtuse,  few-whorled ;  aperture  elongated, 
narrow,  base  entire,  subemarginate ;  lip  simple*,  acute,  arched  ; 
columella  thick,  cylindrical,  twisted  in  the  middle  to  resemble 
an  obtuse  plait ;  acute  anteriorly. 

Family  LOPHOCERCIDJS. 

Shell  spiral,  very  thin,  subflexible,  with  epidermis. 

Head  with  two  ear-like  tentacles  ;  eyes  sessile  on  the  sides  of 
the  head;  gill  regular,  pectinate;  organs  of  generation  close 
together  in  one  tubercle ;  male  organ  on  the  right  side  of  the 
nape  near  the  tentacle.  In  Lophocercus,  the  body  is  covered 
with  papillae,  and  produced  behind  into  a  long,  pointed  tail-;  foot 
with  the  natatory  appendages  undivided,  reflexed  and  partly 
covering  the  shell  in  front  and  united  posteriorly. 

Lophocercus,  Krohn. 

Syn. — Icarus,  Forbes.     Oxynoe,  Raf. 

Example. — L.  Sieboldi,  Erohn  (Ixxxix,  68,  70\ 

Shell  like  Bullaea ;  convoluted,  thin,  ovate,  covered  with  epi- 
dermis, outer  lip  separated  at  the  suture,  posterior  angle  inflected 
and  rounded. 

Animal  slender,  papillose ;  tentacles  2,  ear-shaped ;  eyes  sessile 
on  sides  of  head ;  side-lobes  reflected  and  partly  covering  the 
shell,  united  behind ;  tail  long  and  pointed. 

VOLVATELLA,  Peasc.  Shell  resembling  Lophocercus,  bat  more 
convolute.  Foot  small,  mantle  concealed,  vent  posterior,  eyes 
concealed  in  the  fold  of  the  sides  of  the  head.  L  fragilis^ 
Pease. 

Akera,  Miiller. 

Etym. — Akeros,  hornless. 

Distr. — 7  sp.  Greenland,  Great  Britain,  Mediterranean,  East 
Indies,  New  Zealand.  A.  soluta,  Chemn.  (Ixxxix,  68).  Fossil. 
Eocene. 

Shell  thin,  flexible,  globosely  cylindrical,  spire  truncated, 
whorls  channeled  ;  aperture  long,  expanded  and  deeply  sinuated 
in  front,  outer  margin  disunited  at  the  suture ;  columella  open, 
exposing  the  whorls. 

Head^isk  greatly  elongated,  wide  and  bifid  anteriorly^  and 
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narrowed  posteriorly ;  the  hind  edge  of  the  mantle  is  fimbriated 
and  projects  through  the  fissured  suture  of  the  shell;  foot 
expanded,  narrow  and  rounded  anteriorly,  broad  and  truncated 
posteriorly;  by  means  of  the  extended  lateral  foot-lobes  the 
animal  swims  with  considerable  facility. 

CTLiNDROBULLA,  Fischcr.  Shell  cylindrical,  buUiform,  thin, 
fragile,  spire  very  short,  suture  slit ;  outer  lip  incurved,  closing 
the  aperture  in  the  middle.     A.  Beauii,  Fischer  (Ixxxix,  68). 

LoBiQER,  Krohn. 

Bistr — 4  sp.  Atlantic,  South  Europe.  L,  Philippii^  Krohn 
(Ixxxix,  65,  66). 

Shell  oval,  transparent,  flexible,  slightly  convoluted ;  covered 
with  epidermis. 

Animal  slender,  papillose,  with  two  flattened,  oval  tentacles, 
and  minute  sessile  eyes  on  the  sides  of  the  head ;  shell  exposed 
on  the  middle  of  the  back,  covering  the  plume-like  gill ;  sides 
with  two  pairs  of  rounded,  dilated  lobes,  or  natatory  appendages, 
foot  linear,  tail  long  and  slender. 

The  four  laterally  expanded  wing-like  lobes  easily  distinguish 
this  animal  from  Lophocercus. 

Family  APLYSIID^. 

Shell  wanting,  or  rudimentary  and  covered  by  the  mantle, 
oblong,  trigonal,  or  slightly  convoluted. 

Animal  slug-like,  with  distinct  head,  tentacles,  and  eyes ;  foot 
long,  drawn  out  into  a  tail  behind ;  sides  with  extensive  lobes, 
reflected  over  the  back  and  shell;  branchial  plume  concealed. 
Sexes  united. 

Aplysia,  Gmelin. 

Etym. — Aplysia  (from  a  and  pluo),  un washable ;  the  Aplysia 
of  the  Greek  fisherman  were  sponges  unfit  for  wa&hing.  Sea- 
hare.     Syn. — Siphonotus  (geographicus),  Ad. 

Bistr, — 48  sp.  West  Indies,  Norway,  Britain,  Mediterranean, 
Mauritius-, China.  Fossil  (?).  Tertiary;  Sicily.  A,  depilans,  Linn. 
(Ixxxix,  67,  71). 

Shell  oblong,  convex,  fiexible,  and  translucent,  with  a  posterior 
slightly  incurved  apex. 

Animal  oval,  with  a  long  neck  and  prominent  back ;  head  with 
four  tentacles,  dorsal  pair  ear-like  with  eyes  at  anterior  lateral 
bases ;  mouth  proboscidiform,  with  horny  jaws,  lingual  teeth 
13'1*13,  hooked  and  serrated,  about  30  rows ;  gizzard  armed  with 
horny  spines ;  sides  with  ample  lobes  folding  over  the  back,  and 
capable  of  being  used  for  swimming  ;  gill  in  the  middle  of  the 
back,  covered  by  the  shell  and  by  a  lobe  of  the  mantle,  which  is 
folded  posteriorly  to  form  an  excretory  siphon. 
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The  Sea-hares  are  mixed  feeders,  living  chiefly  on  sea-weed, 
but  also  devouring  animal  substances ;  they  inhabit  the  lamina- 
rian  zone,  and  oviposit  amongst  the  weed  in  spring,  at  which 
time  they  are  frequently  gregarious. — FeasES.  They  are  per- 
fectly hai*mless  animals,  and  may  be  handled  with  impunity. 
When  molested  they  discharge  a  violet  fluid  from  the  edge  of 
the  internal  surface  of  the  mantle,  which  does  not  injure  the  skin, 
has  but  a  faint  smell,  and  changes  to  wine-red. 

"  Wonderful  tales  used  to  be  told  of  the  more  than  poisonous 
qualities  of  the  Aplysia.  Pliny,  ^lian,  and  especially  Aldro- 
yandi,  collected  all  these  absurd  notions.  One  was  that  if  the 
animal  were  touched,  even  with  a  walking-stick,  the  danger 
would  be  not  less  than  from  the  look  of  a  basilisk ;  another  was  that 
it  caused  baldness ;  and  a  third  that  pregnant  women  miscarried 
at  the  sight  of  this  horrid  creature.  Cuvier  has  satisfactorily 
shown  that  Aplysia  is  quite  harmless,  and  that  it  did  not  deserve 
the  bad  character  given  to  it  by  the  ancients ;  he  says  truly  that 
fishermen  have  always  had  a  fancy  to  attribute  mischievous  prop- 
erties to  those  marine  animals  which  are  of  no  use  as  the  food 
of  man.  I  would  remark,  however,  by  way  of  parenthesis,  that 
the  Aplysia  is  not  quite  inoffensive,  as  any  one  may  be  convinced 
by  handling  it ;  the  smell  is  insufferably  nauseous.  This  and  its 
slabby  appearance  are  certainly  enough  to  take  away  the  appetite 
of  any  civilized  being.  But  Mr.  Lesson  states  that  one  kind  is 
eaten  raw  and  esteemed  a  delicacy  by  the  natives  of  the  Society 
or  Friendly  Isles.  The  Aplysise  secrete  occasionally  a  whitish 
slime.  Spawn-case  gelatinous,  of  a  pinkish  hue,  thread-like,  and 
irregularly  convoluted ;  ova  white  and  very  numerous,  lying  in 
the  middle.  The  embryonic  shell  is  globular ;  it  becomes  the 
apex  in  after-growth,  being  persistent, as  in  Teredo." — Jeffrets, 
Brit.  Conch. 

Phyllaplysia,  Fischer. 

Distr 3  sp.     Europe.     F.  ornata,  Desh.  (Ixxxix,  69). 

Body  flat,  neck  short,  foot  broad,  natatory  lobes  small.  Shell 
alwent  or  homy  (? ).  Teeth  of  radula  tricuspid ,  blunt.  Copulation 
reciprocal,  as  in  Helix,  not  in  multiple  chains,  as  in  true  Aplysia. 

Aplysiella,  Fischer. 

Distr. — 2  sp.     Europe.     A.  petallifera^  Rang  (Ixxxix,  72). 
Aplysia,  with  the  natatory  lobes  rudimentary  as  in  Dolabella, 
the  shell  very  thin. 

DoLABRiFSRA,  Grubc. 

Distr. — 4  sp.  Indian  Ocean,  West  America.  Z>.  Cuvieri^ 
Ads.  (Ixxxix,  73). 

Shell  trapezoidal ;  side-lobes  not  used  for  swimming. 
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DoLABELLA,  LaxnaFck. 

Etyin, — Dolabella^  a  Bmall  hatchet. 

Distr. — 12  sp.  Mediterranean,  Mauritius,  Ceylon,  Society 
Islands,  Sandwich  Islands.     Z>.  Teremidi  (Ixxxix,  74,  75). 

Shell  hard,  calcareous,  trigonal,  with  a  curved  and  callous 
apex. 

Animal  like  Aplysia,  with  gill  near  posterior  extremity  of  the 
body  and  lateral  crests  closely  appressed,  leaving  only  a  narrow 
opening ;  ornamented  with  branching  filaments. 

SiPHONOPYGE,  Brown. 

JOistr, — 6  sp.  West  America,  Chinese  Sea.  8,  lurida^  d'Orb. 
(Ixxxix,  76,  77). 

Shell  truncated  in  front ;  foot-lobes  spread  out  for  swimming; 
posterior  part  extended  beyond  the  siphon. 

NoTARCHUS,  Cuvier. 

Etym. — Notos,  the  back,  archos^  vent. 

Syn — Busiris  (griseus),  Risso. 

Distr, — 7  sp.  Mediterranean,  Red  Sea,  living  in  floating 
masses  of  sea-weed.     N.  ocellatus^  Rang  (Ixxxix.  78). 

Animal  ornamented  with  filaments,  sometimes  dendritic,  foot 
narrow,  lateral  crests  united,  leaving  only  a  narrow  branchial 
slit ;  gills  not  covered  by  an  opercular  mantle-lobe. 

Notarchus  was  long  supposed  to  be  without  a  shell ;  it  is 
present,  however,  paucispiral,  only  a  millimetre  in  diameter,  and 
concealed  under  the  mantle  at  the  posterior  part  of  the  visceral 
mass. 

Aglesia,  Rang. 

Distr. — Several  sp.     East  Indies.     A.  rufa^  Qnoy  (Ixxxix,  79). 

Animal  elongated,  with  a  pointed  posterior  termination  covered 
with  filiform  appendages ;  four  long  tentacles ;  gills  in  a  branchial 
cavity.     No  shell. 

BuKSATEiXA,  Blainville. 

Distr. — B.  Leackiij  (Ixxxix,  80). 

Subglobular,  the  natatory  appendages  united  together  on  the 
back,  leaving  a  dorsal  cavity  containing  the  anus  and  a  large 
free  gill ;  four  ramified  tentacles,  and  two  buccal  appendages. 
No  shell.  Is  possibly  identical  with  Aclesia,  the  globular  shape 
being  due,  perhaps,  to  immersion  in  alcohol. 

Stylooheilus,  Gould,  1841. 

Bistr. — 3  sp.  New  Guinea,  on  Fuel.  8,  longicauday  Qnoy 
(Ixxxix,  81 ). 

Animal  limaciform;  cirrigerouB,  dilated  at  the  sides,  atten- 
uated behind;  neck  distinct ;  tentacles  four,  long,  linear,  papillose, 
far  apart;  lips  diluted  laterally  into,  tentacular  processes. 
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Family  PLEUROBRANCHIDiB. 

Shell  limpet-like  or  concealed,  rarely  wanting ;  mantle  or 
shell  covering  the  back  of  the  animal ;  gill  lateral,  between  the 
mantle-margin  and  foot;  food  vegetable,  stomach  extremely 
complicated. 

The  animals  of  this  family  have  no  upper  jaw,  the  lingual 
membrane  is  armed  with  numerous  short  teeth,  arranged  in  a 
quincunx ;  there  are  four  stomachs,  the  second  of  which  is  fleshy, 
and  sometimes  furnished  with  bony  pieces,  and  the  third  is  pro- 
vided internally  with  prominent  longitudinal  lamellae;  the 
intestinal  canal  is  short.  The  species  are  tolerably  numerous, 
occasionally  of  large  size  and  adorned  with  varied  colors ;  they 
are  mostly  inhabitants  of  the  high  seas. 

PiiEuaoBBANCHUS,  Ouvicr. 

Etym. — Pleura^  side,  hranchia^  gill. 

8yn. — Berthella,  Bl.     Oscanius,  Gray.     Haliotinella,  Souverb. 

Z>i«^r.— 22  sp.  South  America,  Norway,  Britain,  Mediterra- 
nean, Red  Sea,  Ceylon.     P.  citrinus,  Riippell  (Ixxxix,  82,  83). 

Shell  internal,  large,  oblong,  flexible,  slightly  convex,  lamellar, 
with  a  posterior,  subspiral  nucleus. 

Animal  oblong,  convex  ;  mantle  covering  the  back  and  sides, 
papillated,  containing  spicula ;  foot  large,  separated  from  the 
mantle  by  a  groove ;  gill  single,  free  at  the  end,  placed  on  the 
right  side  between  the  mantle  and  foot ;  orifices  near  the  base 
of  the  gill ;  head  with  two  grooved  tentacles,  eyes  at  their  outer 
bases ;  mouth  armed  with  homy  jaws  and  covered  by  a  broad 
veil  with  tentacular  lobes. 

PLEUBOBBANCHiGA,  Mcckcl.  (Pleurobrauchidium,  Blainv.) 
Mantle-margin  very  narrow,  not  concealing  the  gill;  dorsal 
tentacles  ear-like,  oral  veil  tentaculiform.  P.  Meckelii^  Blainv. 
(Ixxxix,  90). 

KOONSiA,  Verrill,  1882.  (Dedicated  to  B.  F.  Koons,  U.  S.  Pish 
Commission.)  Allied  to  Pleurobranchsea,  with  which  it  agrees 
in  the  character  of  the  head,  tentacles,  proboscis  and  gill.  It 
differs  in  having  the  back  swollen  and  overhanging  both  on  the 
sides  and  posteriorly,  and  a  distinct  mantle-edge  all  around, 
with  a  wide  groove  between  it  and  the  foot  posteriorly,  as  well 
as  laterally;  the  foot  is  narrower  and  prolonged  posteriorly, 
with  a  specialized  glandular  area,  near  the  end,  beneath,  and  a 
conical  papilla  above  near  the  tip.  The  external  reproductive 
organs  appear  less  complicated  than  in  Pleurobranchaea.  The 
verge  is  armed  with  small  hooks,  but  the  spicule,  present  in  the 
latter  genus,  is  not  protruded,  if  present,  in  the  specimens  of 
Koonsia ;  urinal  opening  at  the  anterior  root  bf  the  gill ;  between 
this  and  the  verge,  some  specimens  show  a  small  opening  and  a 
low  papilla,  but  none  show  the  large  opening  4nd  krng  flat  papilla 
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.of  Pleurobranchsea ;  anal  opening  behind  the  base  of  the  gill ; 
gill  large,  bipinnate,  fully  exposed  on  the  right  side,  between 
the  mantle  and  the  foot.  Distr, — K,  obesa,  Verrill.  Atlantic 
Coast,  United  States. 

PosTEROBBANCHiEA,  d'Orbignj. 

Distr, — P.  niaculata^  d'Orbigny  (Ixxxix,  91).     Coast  of  Chili. 

Animal  shell-less;  oval,  'depressed,  covered  by  a  mantle 
broader  than  the  foot ;  foot  oblong,  bilobed  behind ;  branchial 
plume  on  the  left  side,  projecting  posteriorly;  reproductive 
orifice  in  front  of  gill^  excretory  behind  ;  proboscis  covered  by 
a  broad  bilobed  veil ;  no  dorsal  tentacles. 

RuNCiNA  (Forbes),  Hancock. 

Syn. — ?  Pelta,  Quartr.  (not  Beck). 

Di8tr,r-rOn  Confervee  near  high-water  mark,  Torbay;  feeds 
apparently  on  Diatomaceae.  E.  Hdncockij  Forbes  (Ixxxix,  84 ; 
xci,  44). 

Animal  minute,  slug-like,  with  a  distinct  mantle  ;  eyes  sessile 
on  the  front  part  of  the  mantle ;  no  tentacles ;  gills  three,  slightly 
plumose,  placed  with  the  vent  on  the  right  side,  at  the  hinder 
part  of  the  back,  beneath  the  mantle ;  gizzard  armed ;  reproduc- 
tive organs  on  the  right  side.     Dentition  (xiii,  10). 

Neda,  H.  and  A.  Adams. 

Distr, — N.  luniceps,  Cuv.  (Ixxxix,  85}.     South  Europe. 

Animal  shell-less ;  mouth  terminating  a  proboscis,  which  is 
long  and  thin ;  oral  veil  half-moon  shaped,  with  two  lateral 
recurved  tentacles. 

SusANiA,  Gray. 

Distr. — S.  testudinaria,  Phil.  (Ixxxix,  86). 

Mantle  very  large,  broadly  margining  the  foot,  vesicular, 
deeply  notched  in  front ;  frontal  veil  between  the  base  of  the 
tentacles  and  mouth  large  and  oblong;  foot  oblong,  rather 
narrow.     Shell  very  small. 

Family  UMBRELLID^. 

Shell  depressed  patelliform,  thin,  calcareous. 

Tentacles  dorsal,  ear-like,  with  plicate  cavities  at  their  bases  ; 
mouth  proboscidiform,  retractile,  covered  by  a  small  oral  veil 
with  moderate  labial  appendages,  and  concealed  in  the  notch  at 
the  fore-part  of  the  foot.  Foot  large  and  thick,  deeply  fissured 
in  front,  the  sides  tubercular. 

Umbrella,  Lam. 

Chinese  umbrella-shell. 

Sym — Operculatum,  Linn.  (part)... ;  Ac&rdo,  L&m.  :  Gacttroplax, 
Bl. 
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Distr.^^^  sp.  Canaries,  Mediterranealn,  India,  China,  Sand- 
wich Islands.  Fossil,  4  sp.  Jurassic — ;  United  States,  Sicily, 
Asia.  U,  Mediterranean^  Lam.  (Ixxxix,  87).  U.  Indica,  Lam. 
(Ixxxix,  88). 

Shell  limpet-like,  orbicular,  depressed,  marked  by  concentric 
lines  of  growth;  apex  subcentral,  oblique,  scarcely  raised; 
margins  acute ;  inner  surface  with  ^  central  colored  and  striated 
disk,  surrounded  by  a  continuous  irregular  muscular  impression. 
It  has  a  minute  sinistral  nucleus. 

Tylodina,  Rafinesque. 

Distr Bsp.    Mediterranean,  Norway.    Fossil,  Isp.  Tertiary. 

T.  punctulata,  Raf.  (Ixxxix,  89). 

Shell  limpet-like,  depressed,  apex  subcentral,  with  a  minute 
spiral  nucleus. 

Animal  oblong,  foot  truncated  in  front,  rather  pointed  behind; 
dorsal  tentacles  ear-like,  with  eyes  sessile  at  their  inner  bases  ; 
oral  tentacles  broad;  branchial  plume  projecting  posteriorly 
on  the  right  side. 

Order  NUDIBRANCHIATA. 

Animal  destitute  of  a  shell  except  in  the  embryo  state ; 
branchisB  always  external,  on  the  back  or  sides  of  the  body. 
Sexes  united. 

The  Nudibranchiate  sea-slugs  are  found  on  all  coasts  where 
the  bottom  is  firm  or  rocky,  from  between  tide-marks  to  a  depth 
of  fifty  fathoms ;  a  few  species  are  pelagic,  crawling  on  the  stems 
and  fronds  of  floating  sea-weed.  They  have  been  found  in  the 
Icy  Sea,  at  Sitka,  and  in  the  sea  of  Ochotsk ;  in  the  tropical  and 
southern  seas  they  are  abundant.  They  require  to  be  watched 
and  drawn  whilst  living  and  active,  since  after  immersion  in 
spirits  they  lose  both  their  form  and  color.  In  some  the  back 
is  covered  with  a  mantle  (viii,  39),  which  contains  calcareous 
spicula  of  various  forms,  sometimes  so  abundant  as  to  form  a 
hard  shield-like  crust.  The  dorsal  tentacles  and  gills  pass 
through  holes  in  the  mantle  somewhat  like  the  "  key-hole  "  in 
Fissurella.  In  others  there  is  no  trace  of  a  mantle  whatever. 
The  eyes  appear  as  minute  black  dots,  immersed  in  the  skin, 
behind  the  tentacles ;  they  are  well  organized  and  conspicuous 
in  the  young,  but  often  invisible  in  the  adult.  The  dorsal  ten- 
tacles are  laminated,  like  the  antenna  of  many  insects ;  they  are 
never  used  as  organs  of  touch,  and  are  supplied  with  nerves 
from  the  olfactory  ganglia.  The  Dorididee  are  distinguished  by 
having  a  short  and  wide  lingual  membrane  with  numerous  similar 
teeth ;  the  JEolids  have  a  narrow  ribbon  with  a  single  series  of 
larger  teeth.  In  Dendronotus  a  large  central  tooth  is  flanked  by 
a  few  small  denticulated  teeth.'  ...  /        ._. 
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The  only  Nudibranch  with  a  solid  upper  jaw,  is  JEgirus 
punctilucena.  In  other  instances  the  two  halves  are  articulated 
and  act  as  lateral  jaws.  In  JBgirus  the  mouth  is  also  furnished 
with  membranous  fringes.  Ancula  oristata  has  a  formidable 
spinous  collar.  The  skin  acts  as  an  accessory  breathing-organ ; 
it  performs  the  function  entirely  in  the  filysiadae,  and  in  the  other 
families,  when  by  accident  the  branchiee  are  destroyed.  The 
water  on  the  gills  is  renewed  by  ciliary  action.  The  fry  is  pro- 
vided with  a  transparent,  nautiloid  shell,  closed  by  an  oper- 
culum, and  swims  with  a  lobed  head-veil  fringed  with  cilia,  like 
the  young  of  most  other  gastropods. 

''*'  While  the  numerous  tribes  of  Moilusks  furnished  with  testa- 
ceous coverings  offer  us  objects  of  contemplation  remarkable 
alike  for  their  extreme  beauty  and  the  durability  of  their  calca- 
reous envelopes,  the  scarcely  less  extensive  and  certainly  far 
less  known  families  of  naked-gilled  gastropods  exhibit  an  aston- 
ishing variety  of  form,  extreme  delicacy  of  organization,  and 
great  diversity  of  color  to  captivate  the  eye  and  occupy  the 
attention  of  those  who  wander  by  the  shore  or  explore  the 
depths  of  the  ocean.  Clinging  to  the  stems  of  floating  sea- 
weeds, many,  like  the  Anthobranchs,  will  be  seen  extruding 
their  flower-like  gills  of  surpassing  elegance,  exploring  with  their 
foliated  tentacles  or  complex  mantle-fllaments  the  plants  around 
them,  the  brilliant  hues  of  their  striped  or  spotted  bodies 
glancing  through  the  water ;  some  will  be  observed  with  bodies 
so  fragile  and  pellucid  that  you  may  see  the  color  of  their  blood 
and  count  the  pulsations  of  their  hearts ;  some  will  be  seen  to 
have  their  gills  disposed  in  rows  of  papillary  tubercles  on  the 
sides  of  their  bodies,  like  the  JBolids,  or  tree-like  and  branching, 
like  the  Tritonias ;  the.  foreheads  of  some  will  be  smooth  and 
simple,  while  those  of  others  will  be  found  adorned  with  various 
singular  appendages ;  in  others:,  again,  all  processes  will  disap- 
pear, all  branchial  arrangements  vanish,  and  we  shall  meet  with 
forms  almost  as  simple  in  their  appearance  as  the  Nemertoid 
types  among  the  Annelids." — H.  and  A.  Adams. 

Suborder  ANTHOBRANCHIA  TA, 

The  branchiae  more  or  less  surrounding  the  anus  upon  the 
medic-dorsal  line. 

Family  DORIDID^. 

Mantle  (nothaeum)  large,  without  marginal  appendages ;  skin 
generally  very  spiculose;  dorsal  tentacles  (rhlnophora)  laminate 
and  retractile  within  cavities.    Dentition  (xiii,  69). 

Boris,  Linn. 

Syn. — Argus,  Bohadsch.     Archidoris,  Bergh. 
Distr. — 157  sp.   Universal.   D.  Jchn$Umiy  Aldiex  and  Hancock 
(xc,92). 
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Body  depressed,  or  sabccHivex ;  integument  spiculose ;  mantle 
often  tuberculate,  covering  the  head  and  the  foot;  branchiae 
plumose  or  ramose,  united  at  the  base,  and  retractile  with  the 
anus  into  a  common  pallial  cavity ;  mouth  inferior,  with  two  dis- 
tinct oral  tentacles  (rarely  absent) ;  odontophore  broad,  with 
numerous  spines  in  each  transverse  row.  Bergh  has  proposed 
the  name  abghidoris  for  the  thus  restricted  typical  group. 

Angasiella,  Crosse,  1864. 

Disir. — ^4.  Udwardsi,  Angas.     Australia. 

Body  elongate,  rounded  in  front,  attenuated  and  produced 
into  a  point  behind ;  mantle  everywhere  covering  the  head  and 
foot;  dorsal  tentacles  2;  subclavate;  branchiae  plumose,  few, and 
placed  before  the  anus,  a  little  behind  the  middle  of  the  back. 

As  M.  Crosse  has  told  us  nothing  about  the  retractility  of  the 
branchiae  or  the  condition  of  the  oral  tentacles,  odontophore, 
etc.,  we  cannot  be  certain  of  the  position  of  this  group. 

Kentrodoris,  Bergh,  1876. 

Distr. — 3  sp.     Australasia.     K,  rubescens,  Bergh. 

Mantle  broad,  soft,  with  the  upper  side  everywhere  minutely 
granular;  rhinophores  retractile;  tentacles  conical;  branchiae 
retractile,  the  plumes  tripinnate,  podarium  broad,  the  margin  in 
front  deeply  grooved,  with  the  upper  lip  veliform  and  deeply 
emarginated ;  rounded  behind ;  no  buccal  armature ;  no  median 
tooth,  the  lateral  ones  uncinate.  Penis  armed  with  a  spine. — 
Bergh. 

Chromodoris,  Aid.  and  Hanc,  1856. 

Syn. — Doriprismatica,  d'Orb,  1837  (part).  Goniodoris,  Gray, 
1850  (part).  Goniobranchus,  Pease,  1866.  Hemidoris,  Stimpson, 
1856. 

Distr. — 97  sp.  Medit.,  Red  Sea,  Indian  Ocean  and  Australasia. 
G,  magnifica,  Quoy  (xc,  93). 

Body  elongate,  subquadrate ;  mantle  narrow,  covering  the 
head  but  not  the  extremities  of  the  foot ;  generally  smooth  and 
marked  with  bright  colors  in  stripes  or  spots ;  oral  tentacles 
conical  or  tubercular.  Branchiae  linear,  usually  pinnate,  retrac- 
tile in  a  common  cavity.  Odontophore  broad,  with  numerous 
transverse  rows  of  many  close-set  plates,  each  bearing  two  large 
spines,  one  in  front  of  the  other,  the  posterior  one  bearing  den- 
ticulations,  no  central  plate ;  a  buccal  collar,  formed  of  two 
broad  plates,  bearing  close  minute  bifid  spines. 

APHBLODORis,  Bergh.  Somewhat  like  Chromodoris,  but  mantle 
and  foot  narrow;  tentacles  truncate,  canaliculate;  gills  retractile, 
consisting  of  five  tripinnate  leaves ;  labial  disk  unarmed.  Badula 
without  median  plate,  lateral  plates  with  many  hooked  teeth. 
A.Antilleiis(9,Bevgk-   _St»  Thomas,  W.  L  ,-- - 
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HoMOiODOBis,  Bergh,  1881. 

Histr J7.  Japonica^  Bergh.    Japan. 

Form  of  the  body  as  well  as  the  rhinophores,  tentacles  and 
branchia  as  in  Archidoris ;  prostate  large ;  vagina  armed. 

Petelodoris,  Bergh,  1881. 

Distr. — P.  triphylla,  Bergh.     Japan. 

Body  subdepressed,  the  back  minutely  hirsutely  tuberculated ; 
branchial  aperture  valved  ;  branchial  leaves  tripinnate ;  tentacles 
short,  triangular ;  penis  unarmed. 

Orodobis,  Bergh,  1875. 

Distr, —  0.  mzamirana,  Bergh.     Tahiti. 

Mantle  (nothasum)  somewhat  as  in  Miamira.  Keeled  above 
with  transverse  ribs ;  no  frontal  or  caudal  veils,  or  lateral  lobes 
lamellate  beneath.  Foot  rather  narrow.  Integument  without 
spicules.  Armature  of  the  oral  aperture  as  in  Miamira — a 
spinous  buccal  collar.  Odontophore  as  in  Miamira;  but  the 
rachis  is  hardened. — Bergh. 

Ceratodoris,  Gray. 

8yn  — fichinodoris,  Bergh,  1874. 

Distr, —  C.  solida,  Quoy  (xc,  1 ).     Waigiou. 

Form  rather  depressed ;  back  everywhere  covered  with  elon- 
gated papillae;  back  and  papillae  spiculose.  Rhinophores  and 
branchiae  retractile.  Odontophore  with  the  pleurae  multidentate. 
Penis  armed  at  the  apex  with  a  series  of  minute  uncini. — Bergh. 

Hexabranohus,  Bhr.,  1831. 

Syn, — Heptabranchus,  Adams.     Rhacodoris,  Morch  (part). 

Distr, — 18  sp.  Red  Sea,  Indian  O.,  and  Australasia.  H, 
sanguineus,  RiippeU  (xc,  94). 

Body  soft ;  integument  non-spiculose  (?) ;  rhinophores  sharply 
bent,  and  with  an  anterior  knee,  retractile  within  marginated 
cavities;  branchiae  generally  small,  numerous,  ramose,  non- 
retractile,  arranged  in  six  or  eight  tufts,  which  are  set  in  an 
open  circle  at  some  distance  around  the  anal  opening;  oral 
tentacles  large,  fleshy,  flat,  ovoid  or  leaf-shaped,  with  crenulated 
edge.  Odontophore  broad,  with  numerous  lateral  simple  spines 
in  each  transverse  row ;  none  median  in  position. 

Calyoidoris,  Abraham,  1876. 

Di^tr. — G,  Ountheri,  Abr.    Hab — . 

Body  depressed;  mantle  ample,  covered  with  soft  papillae; 
branchiae  simply  laminate,  arranged  like  a  cup  around  the  anus, 
subretractile  in  a  common  cavity.  Oral  tentacles  represented 
by  a  fleshy ,  laterally  extended  veiL  Odontophore  narrow,  bearing 
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two  bicaspid  spines,  one  each  side,  in  each  transverse  sow ;  no 
central  spine,  spinous  collar,  or  under  jaw. 

Lamellidorts,  Aid.  and  Hanc,  1855. 

Syn, — Onchidoris,  De  Blainv.,  1816.  Onchidorus,  Ferussae, 
1821.  Onchidora,Cuv.,  1830.  Villiersia,  d'Orb.,  1837.  Oncidio- 
doris,  Agassiz,  1847.     Oncodoris,  Agassiz,  1847. 

Distr. — 23  sp.  B.  Coast  of  N.  Am.,  W.  Coast  of  Europe,  and 
New  Zealand.  L,  Leachii,  Blainv.  (xc,  95).  L,  scutigera^  d'Orb. 
(xc,  96). 

Body  depressed ;  mantle  large ;  head  with  a  veil  in  place  of 
oral  tentacles ;  branchise  simply  pinnate,  set  in  an  open  circle  or 
ellipse,  non-retractile.  Odontophore  narrow,  with  a  few  spines 
in  each  transverse  row. 

ACiODORis,  Bergh,  1879.  General  form  like  Lamellidoris,  but 
suctorial  proventricle  simple,  and  12-13  lateral  teeth  on  the 
radula;  male  organ  armed  with  simple  or  forked  hooks.  L, 
lutescens^  Bergh.    N.  Pacific. 

ADALARiA,  Bcrgh,  1879.  Like  Lamellidoris,  but  radula  with 
small  flat  (spurious)  median  plates  and  a  large  hook-shaped 
lateral  tooth.     A,  Pacifioa^  Bergh. 

AoANTHODORis,  Gray,  1850. 

Distr, — 4  sp.     Universal.     A,  pilosa^  Miill.  (xc,  97). 

Body  convex;  mantle  moderate  in  size,  covered  with  soft 
papillae ;  oral  tentacles  united  in  a  veil,  with  free  flattened  lateral 
ends ;  branchiae  united  at  the  base,  non-retractile.  Odontophore 
narrow,  with  two  large  spines  and  several  rudimentary  ones  in 
each  transverse  row ;  none  central,  usually  a  spinous  buccal 
collar  and  rudimentary  under  jaw. 

DiOTYODORis,  Bergh,  1881. 

Distr. — Z).  tessellata,  Bergh.     Pelew  Islands. 

Body  depressed,  coriaceous,  smooth  above ;  branchial  aperture 
rounded,  with  few  compound  gilUleaves ;  tentacles  finger-shaped ; 
foot  in  front  scarcely  bilabiate.  Radula  without  median  plate, 
and  with  many-toothed  pleurae,  the  teeth  hook-like,  the  external 
pectinate  at  the  tip.     No  peculiar  armature  in  the  lips  or  penis. 

DiAULULA,  Bergh,  1879. 

Distr, — D,  Sandiegensis^  Cooper. 

Back  minutely  shaggy;  tentacles  finger-shaped;  gill-leaves 
tripinnate ;  radula  without  median  plates. 

ArtacH-sia,  Bergh,  1881. 

Distr. — A.  rvMda^  Bergh.     Philippines. 

Body  depressed,  verruculose  above;  tentacles  finger-like; 
branchial  leaves  tripinnate;  foot  rounded  in  front ;^  penis  armed 
^th  hooks. 
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Cadltna,  Bergh,  18t9. 

Distr, — 3  sp.  N.  Atlantic,  N.  Pacific.  0.  repanda,  Aid.  and 
Hanc. 

Back  granulated,  gill  formed  by  a  few  tripinnate  leaves;  ten- 
tacles flattened,  triangular ;  lips  armed  by  minute  booklets ; 
radula  witb  a  median-toothed  plate,  many-toothed  lateral  plates; 
male  organ  armed  with  booklets. 

* 

JoRUNNA,  Bergh,  1879. 

Distr, — N.  Pacific  Ocean.     J.  Johnstoni,  Aid.  and  Hanc. 

Back  minutely  granulated ;  gill-leaves  tripinnate ;  tentacles 
finger-shaped  ;  radula  without  median  plate ;  lateral  plates  many- 
toothed  ;  male  organ  armed  witb  a  sting. 

Aldisa,  Bergh. 

Example, — A.  Zetlandica,  Aid.  and  Hanc. 

Back  almost  shaggy,  soft;  gills  composed  of  six  tripinnate 
leaves ;  tentacles  wart-shaped.  Radula  without  median  plate, 
lateral  plates  many-toothed,  teeth  erect,  stafl'-like,  denticulate 
externally. 

RosTANGA,  Bergh. 

Example, — Doris  coccinea,  Forbes. 

Back  minutely  granulate,  gills  composed  of  sixteen  bipinnate 
leaves ;  tentacles  finger-shaped.  Radula  without  median  plate, 
lateral  plates  many-toothed,  teeth  bifid  at  the  tips. 

DiscoDORTS,  Bergh. 

Distr, — D,  Boholensis^  Bergh.     Philippines. 

Body  depressed,  rounded  or  oval,  granulate  above;  branchial 
aperture  slightly  crenulate  or  bilabiate ;  anterior  margin  of  the 
foot  bilabiate,  the  upper  lip  fissured ;  labial  laminae  forming 
minute  hooks. 

HoPLODORis,  Bergh,  1 88 1. 

Distr. — H.  desmoparypha,  Bergh.     Pelew  Islands. 

Armature  of  the  lips  consisting  of  very  small  rods ;  penis  armed 
with  several  series  of  conical  prominences ;  a  horn-shaped  dart 
and  a  dart-gland  present ;  in  other  respects  like  Disced  oris. 

AsTERONOTus,  Bhrenbcrg. 

Distr, — 5  sp.     A.  Hemprichii,  Ehrenb. 

Body  depressed,  coriaceous ;  smooth  above,  frequently  nodose, 
with  a  median  carina ;  branchial  aperture  stellate ;  foot  bilabiate 
in  front,  the  upper  lip  profoundly  fissured ;  labial  armature  none. 

SpHiERODORis,  Bergh. 

Syn. — Actinocyclus,  Ehrenb. 

Distr. — 2  sp.     Philippines.     S.  grandijlora,  Rapp  (xc,  98). 
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Body  ovate  or  rounded,  cancellate  above  and  set  with  tubercles ; 
tentacles  none ;  branchise  simply  lamellate ;  anal  aperture  nearly 
central ;  foot  wide,  anterior  margin  strongly  emarginate ;  labial 
armature  of  small  hooks. 

DoRrDUNCULUS,  Sars. 

Distr, — D,  echinulatus,  Sars.     Norway,  etc. 
Mantle  short,  broad,  with  elongate  spicula ;  two  longitudinal 
ridges  on  its  back ;  gills  not  retractile. 

Platydobis,  Bergh. 

Distr, — 16  sp.  West  Indies,  Philippines,  Mediterranean.  P. 
argo^  Linn. 

Body  flattened,  coriaceous,  rigid,  minutely  granulated  on  the 
back ;  branchial  opening  stellate ;  anterior  margin  of  foot 
bilabiate,  superior  lip  profoundly  cut ;  no  labial  armature.  Den- 
tition :  no  rachidian  teeth,  pleurae  multidentate,  teeth  hamate. 

Peltodoris,  Bergh. 

Distr, — P.  atromaculata,  Bergh.     Naples. 

Body  subdepressed,  oval,  rather  rigid,  minutely  granulate 
above ;  tentacles  finger-like ;  branchial  aperture  rounded ; 
branchlse  paucifoliate,  tripinnated ;  labial  armature  none. 

Crepiix)IX>ris,  Pagenstecher. 

Example, — (7.  plumbea,  Pagenst. 

Gills  twenty-two,  most  of  them  arranged  in  the  figure  of  a 
horseshoe,  a  few  at  the  end  placed  more  inwards. 

Thordisa,  Bergh. 

Example, —  T.  maculigera^  Bergh. 

Form  of  body  and  radula  nearly  as  in  Discodoris ;  back  almost 
villous ;  no  labial  armature. 

Trippa,  Bergh. 

Example, —  T,  ornata^  Bergh. 

Form  of  the  body  depressed,  smooth,  tuberculate  above  and 
the  tubercles  villous ;  tentacles  small ;  foot  wide ;  no  labial 
armature. 

Halgerda,  Bergh. 

Example. — H,  formosa,  Bergh. 

Body  subdepressed,  subridged,  smooth  above ;  branchial  aper- 
ture ovate ;  branchiae  sparsely  tripinnate ;  tentacles  none  ;  foot 
narrow ;  no  labial  armature. 

Atagema,  Grube. 

Distr, — A,  carinata,  Quoy  (xc,  99).     New  Zealand. 
Mantle  with  longitudinal  ridge  on  the  back  ;  tentacles  clavate, 
retractile  ;  gills  very  small. 
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Pamily  DORIDOPSID^, 

Doris-like  Mollusca,  without  well-developed  spicula  in  the  in- 
tegument, i^jrith  mouth  suctorial,  opening  on  the  front  margin  of 
the  foot,  with  a  retractile  proboscis,  but  destitute  of  odontophore, 
jaws,  or  spinous  collar. 

The  absence  of  an  odontophore,  so  generally  possessed  by  the 
cephalophorous  Mollusca,  justified  Messrs.  Alder  and  Hancock 
in  raising  this  group  to  the  rank  of  a  family. 

DoBiDOPSis,  Aid.  and  Hanc,  1864. 

Syn. — ^Doriopsis,  Pease,  1860.  Rhacodoris,  Morch,  1863  (part). 
Haustellodoris,  Pease,  1871. 

Distr — 72  sp.     Universal.     D,  viridis.  Pease  (xc,  lOOj. 

Body  more  or  less  depressed,  ovate  or  elliptical.  Mantle 
ample,  covering  the  head  and  foot,  smooth  or  with  soft  tubercles 
and  without  marginal  appendages.  Rhinophores  laminated  and 
retractile  within  cavities,  He^d  indistinct,  generally  with  two 
small  lateral  lobes,  but  without  proper  oral  tentacles.  Branchise 
generally  ramose,  retractile  with  the  anus  into  a  common 
cavity. 

DORiOPSELLA,  Bergh.  Distinct  from  Doridopsis  by  its  some- 
what rigid  and  granulated  mantle.     D.  areolata,  Bergh. 

Family  POLYCERID^. 

Mantle  small  or  obsolete,  generally  with  marginal  appendages, 
integument  usually  spiculose.  Rhinophores  various,  often  lami- 
nated. Messrs.  Alder  and  Hancock  divide  the  Polyceridae  into 
two  sections,  according  as  the  rhinophores  are  retractile  or  non- 
retractile.     This  gives  a  convenient  arrangement. 

§  A.  Rhinophores  retractile  within  sheaths ;  the  odontophore 
broad.     (Uuryglossse,) 

MiAMiBA,  Bergh,  1874. 

Distr, — if.  nobilis^  Bergh.      Australasia. 

Mantle  (nothseum)  anteriorly  produced  into  a  frontal  veil,  and 
furnished  with  lateral  flattened  lobes,  lamellate  below,  behind 
continued  into  a  caudal  veil,  above  keeled  and  with  transverse 
ribs.  Oral  aperture  armed  with  a  spinous  buccal  collar.  Odon- 
tophore broad,  with  numerous  series  of  teeth,  many  of  them 
multidentate ;  the  rachis  armed. — B£BGH. 

Casella,  H.  and  A.  Ad. 

Distr, — 2  sp.  Australasia.  C.  Gouldii,  H.  and  A.  Ad. 
(xc,  2). 

Body  compressed,  elongated.  Mantle-margin  small,  forming 
undulated  lobate  or  erect  crests  along  the  sides  of  the  back. 


S7B  POLYGSRIDiB. 

Rhinophores  laminated,  retractile.  Foot  narrow.  Oral  aper- 
ture armed.  Odontophore  with  numerous  minute  spines,  none 
median. 

KALiNGA,  Aid.  and  Hanc.,  1864.  Body  oval,  siibprismatic. 
Margin  of  mantle  most  developed  in  front,  where  there  is  a  row 
of  close-set  papillated  processes  extending  over  the  head  ;  a  few 
similar  processes  are  upon  the  sides  of  the  back.  Rhinophores 
laminated.  Oral  tentacles  flattened.  Branchiae  non-retractile, 
placed  separately  in  a  circle  at  some  distance  around  the  anal 
opening.  Odontophore  broad,  with  numerous  rather  distant 
rows  of  tricuspid  spines.  No  jaws  or  collar.  Distr. — G.  oirnataj 
A.  and  H.     Coromandel  Coast. 

Tkiopa,  Johnston,  1838. 

Syn, — Tritonia,  Lam.,  1801.  Themisto,  Oken  (part),  1815. 
Euplocamus,  Philippi,  1836  (part).     Oadophora,  Gray,  1840. 

Distr. — 9  sp.     Universal.     T.  claviger^  Miill.  (xc,  3). 

Body  more  or  less  depressed ;  mantle  small,  covering  the  head, 
the  margin  with  linear  subclavate  or  branched  appendages; 
rhinophores  laminated ;  oral  tentacles  cylindrical  or  ovoid ; 
branchiae  few,  non-retractile.  Odontophore  broad,  with  numerous 
plates,  the  two  or  three  inner  ones  with  large  spines,  none 
central. 

Triopa  was  instituted  by  Johnston  for  the  Doris  clavigera  of 
Miiller.  Messrs.  Alder  and  Hancock  proposed  to  retain  as  well 
the  genus  Euplocamus  for  E.  croceus,  Philippi.  The  diflferences 
between  the  two  genera,  however,  appear  to  be  more  of  degree 
than  kind,  and  serve  better  for  distinguishing  sections  of  one 
genus ;  moreover  the  latter  name  is  in  general  use  for  a  genus  of 
insects  as  well  as  for  a  genus  of  birds.  Euplocamus  originally 
took  in  the  Idaliae.  Oken's  Themisto  included  Polycera  quadri- 
lineata  and  Triopa  clavigera. 

LATERiBRANOHiiEA,  Stcams.  Animal  like  Triopa,  with  a  single 
series  of  gills  on  each  side,  central  or  subcentral  and  opposite. 
L.  f estiva^  Stearns.     California. 

Triopblla,  Sars. 

Distr. —  T.  incisa^  Sars.     Norway. 

Distinct  from  Triopa  by  the  broad  mantle,  which  is  bilobed 
behind,  and  has  two  longitudinal  ridges  on  the  back ;  radula  like 
that  of  jEgirus. 

Triopha,  Bergh,  1880. 

Distr. —  T.  Garpenteri^  Stearns.     W.  Coast  of  America. 

Distinguished  from  Triopa  by  nodose  or  shortly  ramose  dorsal 
appendages  and  ear-shaped  lower  tentacles ;  five  tripinnate 
branchial  plumes ;  mouth  with  two  strong  horny  plates.  Radula 
with  3-4  lateral  and  10-11  external  (uncinal)  plates  on  each 
side. 
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IssA,  Bergh. 
Syn. — Colga,  Bergh. 
Example, — /.  lacera,  Bergbu 

Frontal  and  dorsal  appendages  less  developed  than  in  Triopa, 
mouth  with  triangular  jaw.  Lingual  armature  consisting  of  a 
median  row  of  plates,  two  strong  lateral  and  seven  external 
plates. 

Hbteeodoris,  Verrill  and  Emerton,  1882. 

Distr. — H,  robusta,  V.  and  E.     Martha's  Vineyard,  Mass. 

Form  and  general  appearance  like  Triopa  and  Triopella,  but 
stouter  and  without  any  trace  of  gills;  mantle  forming  an 
edge  all  around  the  back ;  surface  of  the  back  with  scattered 
papillae;  a  longitudinal  crest  between  and  behind  the  dorsal 
tentacles,  which  are  lamelloseand  retractile,  without  sheaths,  but 
with  a  prominent  fold  of  the  mantle-margin  in  front  of  them ; 
head  large,  rounded,  with  a  free,  thin  margin,  which  has  a  flat 
tentacular  lobe  on  each  side;  foot  broad,  rounded  in  front ;  a 
large  opening,  apparently  the  anus,  on  the  right  side  between 
the  mantle  and  the  foot,  behind  the  middle ;  verge,  as  protruded, 
stout,  cylindrical,  swollen  and  rounded  at  the  end,  not  armed  ; 
a  short,  stout,  conical  papilla  just  behind  its  base,  and  a  lobe 
below  it ;  farther  back,  nearer  the  anal  (?)  opening,  there  is  a 
small,  simple  opening,  probably  urinal.  Odontophore  broad, 
with  very  numerous  small,  strongly  hooked  acute  teeth  in  each 
row,  all  similar  except  a  few  near  the  centre,  which  are  less 
curved  and  not  so  acute ;  no  median  tooth. 

Thegaceba,  Flem.,  1838. 

Distr — 3  sp.     W.  Coast  of  Eur.     T.  pinnigera,  Mont,  (xc,  4). 

Body  limaciform,  smooth ;  mantle  obsolete ;  supracapital  veil 
indistinct ;  rhinophores  laminated ;  no  oral  tentacles ;  branchiae 
non-retractile,  with  linear  or  tubercular  lateral  appendages. 
Odontophore  broad,  with  12-14  plates ;  the  two  inner  on  each 
side  bearing  bicuspid  spines;  no  central  plate.  Small  lateral 
corneous  jaws. 

Cbimoba,  Aid.  and  Hanc,  1862. 

Distr, —  G.  papillata J  A.  B,nd  H.     Guernsey. 

Body  limaciform.  Mantle  nearly  obsolete,  forming  a  supra- 
capital  veil  with  branched  appendages,  and  a  papillated  ridge 
along  each  side  of  the  back.  Rhinophores  laminated.  Oral 
tentacles  tubercular.  Branchiae  non-retractile,  placed  about  two- 
thirds  down  the  centre  of  the  back.  Tail  short,  without  a  dorsal 
carina.  Odontophore  broad,  bearing  26  or  27  spines  on  each 
side,  of  three  kinds:  the  inner  one  is  large,  hooked,  and 
bicuspid ;  the  next  5  or  6  are  short  and  obtuse,  and  supported 
on  quadrilateral  plates ;  the  rest  very  long,  slender,  and  minutely 
denticulated  on  the  inner  margin.  No  central  spine. 
d5 
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Plocamophorus,  Riippell  and  Leuckart,  1828. 

Syn. — Plocamoceros,  Cuv.,  1830.  Plocamophorus,  Gray,  1842. 
Peplidia,  Lowe,  1842.     Histiophorus,  Pease,  1860. 

Distr — 10  sp.     Red  Sea,  Australasia.     P.  ocellatus  (xc,  5). 

Body  limaciform.  Mantle  represented  by  a  supracapital  veil 
bearing  tuberculate  or  branched  appendages  on  the  margin,  and 
by  two  or  three  tubercular  processes  upon  each  side  of  the  back. 
Rhinophores  laminate.  Oral  tentacles  flat.  Branchiae  few,  non- 
retractile.  Tail  dorsally  carinated.  Odontophore  with  the 
spines  near  the  middle  bicuspid,  none  median  in  position.  An 
incomplete  buccal  collar. 

JBgibus,  Lov^n,  1846. 

JDistr. — 3  sp.  European  coasts.  JS.  punctilucensj  d'Orb. 
(xc,6,7). 

Body  convex,  covered  with  large  tubercles.  Mantle  indis- 
tinct, represented  by  a  supracapital  veil,  and  by  a  tubercular 
ridge  along  each  side.  Rhinophores  linear,  smooth  or  hispid. 
Branchiae  non-retractile.  Odontophore  with  simple,  curved, 
lateral  spines ;  no  central  spine.     An  upper  corneous  jaw. 

NoTODORis,  Bergh,  1875. 

Distr, — N.  citrina^  Bergh.     Rarotonga. 

Body  limaciform  (the  back  not  distinct  from  the  sides). 
Rhinophores  smooth,  retractile  in  cavities  protected  by  valves. 
No  buccal  armature.  Lingual  teeth,  none  median,  the  lateral 
ones  erect  and  hook-shaped. — Bergh. 

Ceratoboma,  Ad.  and  Reeve,  1848. 

Distr, — 8  sp.  Australasia  and  Canary  Isles.  G.  cornigerum, 
Ads.  and  Reeve  (xc,  8}. 

Body  elongate,  prismatic,  smooth,  ending  in  a  bluntly  pointed 
tail ;  the  dorsal  surface  passes  into  a  post-branchial  flesh  protu- 
berance. Mantle  obsolete.  Rhinophores  laminated.  Branchiae 
with  the  roots  more  or  less  coherent,  placed  in  front  of  and  par- 
tially around  the  tubular  anus,  with  which  they  are  retractile 
into  a  common,  smoothly  margined  cavity.  Odontophore  ¥?ith 
numerous  rows  of  simple  spines,  none  of  which  are  central.  A 
spinous  buccal  collar. 

Trevelyana,  Kelaart,  1858. 

Syn. — Gymnodoris,  Stimpson,  1855.    Stenodoris,  Pease,  186€. 

Distr. — 11  sp.  Red  Sea,  Indian  Ocean  and  Australasia.  21 
Ceylonica,  Kelaart  (xc,  9). 

Body  limaciform,  rather  swollen  or  raised  on  the  central  region. 
Mantle  obsolete;   no  appendages;    rhinophores  laminated  and 
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retractile ;  branchiae  pinnate  and  non-retractile,  placed  round 
the  anas  almost  on  the  centre  of  the  back.  Mouth  without  oral 
tentacles  or  veil,  and  without  collar  or  jaws ;  odontophore  broad, 
bearing  simple  spines. 

Nembrotha,  Bergh. 

Diatr, — 6  sp.     Pacific.     N.  nigerrima,  Bergh. 

Body  limaciform,  back  and  sides  not  separated ;  tentacles 
short,  lobiform ;  branchiae  not  retractile,  sparsely  foliate,  almost 
in  the  middle  of  the  back ;  foot  narrow ;  labial  armature  small 
or  none(?). 

§  B.  Rhinophores  non-retractile ;  odontophore  narrow.  {Stert" 
oglossae,) 

GoNiODOEis,  Forbes,  1840. 

SyTi.— Doriprismatica,  d'Orb.,  1837  Cpart).  Pelagella,  Gray, 
1850. 

DUtr. — 9  sp.     Universal.     O,  nodoBa^  Mont,  (xc,  10). 

Body  rather  depressed ;  mantle  distinct  with  waved  or  scal- 
loped margin.  Rhinophores  laminated ;  oral  tentacles  flattened ; 
branchiae  non-retractile ;  odontophore  with  four  plates  in  each 
transverse  row ;  the  two  next  the  median  line  bearing  each  a 
large  spine ;  no  central  plate.     A  spinous  buccal  collar. 

Aethedobis,  .Abraham,  1876. 

Distr, — A.  Indica,  Aid.  and  Hanc.     Madras  Coast. 

Alder  and  Hancock  figure  in  vol.  5  of  the  Zoological  Society's 
Transactions,  a  form  belonging  to  a  new  genus  **  apparently 
related  to  Goniodoris."  As  no  specimen  came  into  their  hands, 
they  could  give  no  description.  The  most  striking  character- 
istic seen  in  the  drawing  is  the  expansion  of  the  bilobed  head, 
each  lobe  being  semicrescentic,  with  the  apex  curved  backwards 
and  the  margin  bearing  twelve  to  fourteen  conical  dentations. 

Idalia,  Leuckart,  1828. 

Syn. — Euplocamus,  Philippi,  1836  (part). 

Distr, — 8  sp.  Europe  and  China.  L  aspersa,  Aid.  and  Hanc. 
(xc,  11). 

Body  convex,  smooth.  Mantle  indistinct,  the  margins  bearing 
filaments,  generally  longest  in  front.  The  head  is  produced 
anteriorly.  Rhinophores  linear,  laminated.  Branchiae  simply 
pinnate,  non-retractile.  Odontophore  with  four  spines  in  each 
transverse  row,  the  two  middle  ones  large,  no  central  spines.  A 
spinous  buccal  collar. 

IDALTELLA,  Bcrgh,  1881.  Differs  in  the  absence  of  cirri  in 
the  middle  of  the  back,  and  in  the  lateral  lamellae  of  the  hooklets 
on  the  lips.     7.  inwqualu,  Forbes  and  Hanley. 
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Anoula,  Lov^n,  1846. 

Syn. — ^Miranda,  Aid.  and  Hanc.;  1847.  Drepania,  Lafont, 
18T4. 

Distr, — 3  sp.  N.  Atlantic  0.  A.  cristata,  Aid.  and  Hanc. 
(xc,  12). 

Body  limaciform,  smooth.  Mantle  obsolete,  forming  an  indis- 
tinct ridge  near  the  branchiae, bearing  one  or  more  appendages. 
Rhinophores  laminate,  bearing  styliform  basal  appendages. 
Head  produced  at  the  sides  into  tentacular  processes.  Odonto- 
phore  with  four  spines  in  each  transverse  row,  the  two  next  the 
median  line  large  and  broad, with  the  inner  margin  denticulated; 
no  central  spine.     A  spinous  buccal  collar. 

M.  Lafont  states  his  Drepania  to  differ  from  Ancula  in  the 
head  bearing  two  elongated  tentacles  analogous  to  those  of 
Eolis,  in  the  branchiae  not  being  surrounded  by  linear  appen- 
dages, and  in  the  rhinophore  carrying  but  one  filament  instead 
of  two.  Unless  the  lingual  character  proves  to  be  importantly 
different  from  that  of  Ancula,  it  would  seem  advisable  to  unite 
Drepania  with  the  latter  genus. 

POLYCERA,    Cuv.,  1817. 

Syn, — Themisto,  Oken,  1815  (part  .     Cufsea,  Leach,  1820. 

Distr, — 11  sp.  Europe,  Cape  of  Good  Hope,  Australasia.  F, 
quadrilineata,  Mull,  (xc,  13). 

Body  limaciform.  Mantle  indistinct,  forming  a  supracapital 
veil,  and  a  tuberculated  ridge  on  the  sides.  Rhinophores  lami- 
nated. Branchiae  non-retractile,  with  lateral  appendages.  Odon- 
tophore  with  twelve  to  sixteen  plates  in  each  transverse  row, 
the  two  near  the  centre  large  and  bicuspid ;  no  central  spine. 
Lateral  corneous  jaws. 

PALio,  Gray.  Frontal  veil  short,  bilobed,  tuberculated  on  the 
edge  ;  gills  branched,  with  more  than  one  tubercular  appendage 
on  each  side.     P.  ocellata, 

POLYCERELLA,  Yerrill,  1880.  Body  elongated-ovate,  having  the 
the  same  form  as  Polycera.  Mantle  little  developed.  Dorsal 
tentacles  (rhinophores)  not  laminated  and  not  retractile,  without 
sheaths.  A  row  of  papillae  along  each  side  of  the  back,  extending 
beyond  the  gills.  Gills  three,  pinnate,  situated  in  the  middle  of 
the  back,  nearly  as  in  Polycera.  Foot  auricled.  Odontophore 
with  six  rows  of  teeth ;  median  row  absent ;  inner  laterals  large, 
curved,  with  three  denticles,  two  outer  rows  much  smaller, 
simple,  hook-shaped.     P.  Umertoni,  Verrill.      New  England. 

Brachychlanis,  Bhrenb.,  1831. 

Distr, — B,  pantherina^  Ehrenb.     Red  Sea. 

Mantle  very  small,  forming  a  dorsal  area,  with  narrow, 
upturned  border.  Rhinophores  laminated,  arising  in  front  of 
the  mantle-margin.     Branchiae  retractile.     Mouth  terminal. 
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SuBORDBB  AIOLOBRANGHIATA. 

Branchiae  variable,  generally  upon  the  sides  of  the  baelc';  not 
as  in  the  last  family,  in  a  circle  surrounding  the  anal  orifice. 

Family  TRITONIADJE. 

Animal  with  laminated,  plumose,  or  papillose  gills,  arranged 
along  the  sides  of  the  back ;  tentacles  retractile  into  sheaths ; 
lingual  membrane  with  one  central  and  numerous  lateral  teeth ; 
orifices  on  the  right  side. 

Tritonia,  Cuvier. 

Syn, — Candiella,  Gray. 

Distr 20  sp.     Northern  seas,  Polynesia,  Red  Sea.     Under 

stones  at  low-water  to  25  fathoms.  T.  Homhergii^  Cuvier,  found 
on  the  English  scallop-banks,  attains  a  length  exceeding  6  inches. 
T.  plebeians  ohnst,  (xc,  14). 

Animal  elongated ;  tentacles  with  branched  filaments ;  veil 
fimbriately  digitated;  gills  in  single  series  on  a  ridge  down 
each  side  of  the  back ;  mouth  armed  with  homy  jaws ;  ston^ach 
simple,  liver  compact. 

MARiONiA,  Vayssiere,  1879.  Body  elongate,  sides  compressed, 
mantle  none ;  velum  small,  ramose,  in  a  dorsal  line ;  maxillae  cor- 
neous ;  stomach  armed  with  cultriform  teeth.  T,  Berghi,  Vayss. 
Gulf  of  Marseilles. 

CALiPHYLLA,  Costa.  Body  long,  narrow ;  tentacles  two,  folia- 
ceous,  longitudinally  convolute ;  labial  border  bilobed ;  branchiae 
foliaceous,  vascular,  numerous,  in  irregular,  longitudinal  series ; 
anus  on  the  xight  side  behind  the  genital  orifice.  Distr. — (7. 
Mediterranean  Costa.     Mediterranean. 

NEMOOBPHALA,  Costa,  Body  Tritoniiform ;  anterior  margin  of 
the  head  semicircular,  six-digitate,  or  divided  into  six  simple, 
cylindrical  tentaculiform  processes ;  tentacles  ramose,  retractile 
into  sheaths ;'  branchiae  arborescent,  on  both  sides  of  the  back  in 
single  longitudinal  series.  Differs  from  Dendronotus  in  the  six 
filaments  being  simple,  not  branched.  Distr. —  T.  marmorata, 
Costa.    Mediterranean. 

HANCOCKiA,  Gosse.  Body  linear,  scarcely  palliate,  head  pro- 
duced on  each  side  into  a  broad,  fiat,  many-fingered  veil;  dorsal 
tentacles  with  laminated  bulbs,  retractile  within  sheaths; 
branchiae  three  pairs,  foliate,  pinnatifid,  infolding,  remotely 
situated  on  the  s.ubpaUiate  margin  of  the  back;  foot  linear, 
grasping.     Distr. —  T.  eudactylota^  Gosse. 

Tethys,  Linn. 

Etym.— Tethys n  the  sea  (personified). 

Syn. — Fimbria,  Bohadsch. 

Distr. —  T.  fimbriata^  L.  (xc,  15).    Mediterranean.     Attains  !a 
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foot  in  length,  and  feeds  on  other  xinoUusks  and  crustaceans. — 
CuviKE. 

Animal  elliptical,  depressed;  head  covered  by  a  broadly 
expanded,  fringed  disk,  with  two  conical  tentacles,  retractile  into 
foliaceous  sheaths ;  gills  slightly  l»'anehed,  a  single  row  down 
each  side  of  the  back ;  reproductive  orifices  behind  first  gills, 
vent  on  right  side,  behind  second  ^11 ;  stomach  simple. 

SoTLLJBA,  Linn. 

Etym, — Scyllaea,  a  sea-nymph. 

Distr, — 7  sp.  Atlantic,  South  Britain,  Medit^ranean,  Phil- 
ippines, on  floating  sea-weed.  S,  pelagica  (xc,  16).  S,  Orayi, 
Ads.  (xc.  It). 

Animal  elongated,  compressed ;  foot  long,  narrow,  and  chan- 
neled, adapted  for  clasping  sea-weed;  back  with  two  pairs  of 
wing-like  lateral  lobes,  bearing  small  tufted  branchiae  on  their 
inner  surfaces;  tentacles  dorsal,  slender,  with  lamellated  tips, 
retractile  into  long  sheaths ;  lingual  teeth  24*1 '24,  denticulated ; 
gizzard  armed  with  horn3'^  knife-plates ;  orifices  on  the  right  side. 

NEREA,  Lesson.  10  lines  long,  with  ear-shaped  tentacles,  and 
3  pairs  of  dorsal  lobes.     N.  punctata,  Lesson. 

MsLiBE,  Rang. 

Syn, — Chiorhsea,  Gould. 

Distr, — M.  rosea,  Rang  (xc,  18).  M.  (Ghiorhaea)  leonina,  Gld. 
fxci,  19). 

Head  unusually  large,  upper  tentacula  or  rhinophoria  retrac- 
tile, perfoliate ;  pharynx  with  a  strongly  toothed  jaw,  but  without 
radula ;  back  with  unequal  leaf-,  tree-  and  club-shaped  papillae ; 
no  distinct  gills. 

Dendbonotus,  Alder  and  Hancock. 

Etym, — Dendron,  a  tree,  notos,  the  back. 

Distr. — Northern;  on  sea-weed  and  corallines;  low-water  to 
corralline  zone.    D.  arborescens  (xci,  20^. 

Animal  elongated ;  tentacles  laminated ;  front  of  the  head  with 
branched  appendages ;  gills  arborescent,  in  single  series  down 
each  side  of  the  back ;  foot  narrow ;  lingual  teeth  lO'l'lO ;  stomach 
and  liver  ramified. 

LoMANOTUS,  Verany. 

Syn, — Euthenis,  A.  and  H. 

Distr ^3  sp.     Britain  and  Mediterranean,  on  corallines.     L. 

Oenei,  Verany  (xci,  21). 

Animal  elongated,  smooth ;  head  covered  with  a  veil;  tentacles 
clavate,  laminated,  retractile  into  sheaths ;  gills  filamentose, 
arranged  along  the  sides  of  the  back,  on  the  wavy  margins  of 
the  mantle;  foot  narrow,  with  tentacular  processes  in  front; 
stomach  ramified. 
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Bo&NELLA  (Gray),  A.  Adams. 

EHstr, — 3  sp.  Straits  of  Stinda,  on  floating  weed ;  Borneo. 
A.  digitata^  Ads.  (xci,  22). 

Animal  elongated;  dorsal  tentacles  retractile  into  branched 
sheaths;  head,  with  stelljite  processes;  back  with  two  rows  of 
cylindrical,  branched,  gastric  processes,  to  which  small  dendritic 
gills  are  attached  ;  foot  very  narrow. 

Subfamily  PBOGTO NO  TINuE. 

B'ranchise  superficial,  fusiform,  on  the  sides  of  the  back;  ten- 
tacles simple,  without  sheaths ;  tongue  broad,  teeth  many  ;  jaws 
horny,  strong. 

Prootonotus,  Alder  and  Hancock. 

Syn. — Venilia,  A.  and  H.     Zephyrina,  Quatref. 

Distr, — 3  sp.     North  Atlantic.     P.  mucronif er us  (xci ^  23). 

Animal  oblong,  depressed ^  pointed  behind ;  dorsal  tentacles 
2,  linear,  simple,  with  eyes  at  their  base,  behind  ;  oral  tentacles 
short ;  head  covered  by  a  small  semilunar  veil ;  mouth  with 
horny  jaws ;  papillae  on  ridges  down  the  sides  of  the  back  and 
round  the  head  in  front ;  vent  dorsal. 

Antiopa,  Alder  and  Hancock. 

Syn, — Janus,  Yerany. 

Distr, — 3  sp.  Britain,  Mediterranean.  A,  spinolse,  Verany 
(xci,  24). 

Animal  ovate-oblong,  pointed  behind  ;  dorsal  tentacles  lamel- 
lated,  united  at  the  base  by  an  arched  crest ;  head  with  a  small 
veil  and  two  labial  tentacles ;  papillae  ovate,  placed  along  the 
lateral  ridges  of  the  back  and  continuous  above  the  head ;  vent 
central,  posterior,  sexual  orifice  at  the  right  side ;  lingual  teeth 
numerous  (?). 

Madrella,  Alder  and  Hancock,  1864. 

Example, — M,  ferruginosa^  A.  and  H. 

Differs  from  the  other  members  of  the  family  in  the  lateral 
position  of  the  anus,  and  the  absence  of  oral  tentacles,  unless  the 
oral  veil  be  considered  such. 

Subfamily  DO  TONING. 

Tentacles  retractile  into  sheaths;  branchiae  superficial,  fusi- 
form, on  the  sides  of  the  back ;  tongue  narrow,  teeth  in  a  single 
central  series. 

?  DoTO,  Oken. 

Etym, — DotOy  a  sea-nymph. 

Distr, — 4   sp.     Norway  and   Britain,  on  corallines  in   deep 
water  to  50  fathoms.     D.  coronata^  Gmel.  fxci,  25,  26). 
Animal  slender,  elongated;  tentacles  linear,  retractile  into 
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trumpet-shaped  sheaths;  veil  small,  simple;  gills  ovate,  muri- 
cated,  in  single  series  down  on  each  side  of  the  back ;  lingual 
membrane  slender,  with  above  100  recurved,  denticulated  teeth, 
in  single  series  ;  foot  very  narrow. 

The  stomach  is  ramified,  and  the  liv^r  is  entirely  contained  in 
the  dorsal  processes,  which  fall  off  readily  when  the  animal  is 
handled,  and  are  soon  renewed. 

OELLiNA,  Gray.  Head  simple ;  papillae  or  gills  smooth.  D, 
affinia^  d'Orb.  (xci,  27).     North  Sea. 

noTiLLA,  Bergh.  Distinct  from  Doto  by  three  rows  of  plates 
in  the  radula. 

Hero,  Lov^n. 

Syn, — Cloelia,  Lov^n.     Distr. — H.  formosa^  L6v. 

Animal  with  no  mantle;  tentacles  two,  linear,  simple,  non- 
retractile  ;  veil  plain,  produced  at  the  sides,  gills  branched  or 
umbellated.  Tongue  with  a  large  central  denticulated  spine, 
and  two  simple  lateral  spines.     Jaws  corneous. 

Hebomobpha,  Bergh. 

Di8tr,—H,  Antillensis,  Bergh.     West  Indies. 

Agreeing  with  Hero  in  the  general  structure  of  the  head  and 
especially  of  the  tentacles,  but  with  cup-shaped  rhinophores,  of 
which  the  club  is  simple ;  also  closely  allied  to  Doto,  but  with 
simple  papillae. 

Family  ^OLID^. 

Animal  with  papillose  gills,  arranged  along  the  sides  of  the 
back ;  tentacles  subulate,  sheathless,  non-retractile ;  lingual  teeth 
0*1 '0 ;  jaws  horny;  ramifications  of  the  stomach  and  liver 
extending  into  the  dorsal  papillae ;  excretory  orifices  on  the  right 
side ;  skin  smooth,  without  spicula  ;  no  distinct  mantle. 

Subfamily  GLA  UCIN^. 
Branchiae  papillose,  in  groups ;  foot  rudimentary. 

i^LAUOUS,  Forster. 

JEtym, —  (??aMcws,  a  sea-deity. 

Syn, — Pleuropus,  Raf.     Euchans,  Peron. 

Distr. — 7  sp.  Atlantic,  Pacific.  Found  on  floating  sea-weed ; 
devours  small  sea-jellies,  Porpitae  and  Yelellae.*— Bennet.  G. 
radiahiSy  d'Orb.  (xci,  28). 

Animal  elongated,  slender;  foot  linear,  channeled  ;  tentacles 
four,  conical ;  jaws  horny ;  teeth  in  single  series,  arched  and 
pectinated  ;  gills,  slender,  cylindrical,  supported  on  three  pairs 
of  lateral  lobes  ;  stomach  giving  off  large  coeca  to  the  tail  and 
side*lobes ;  liver  contained  in  the  papillae ;  sexual  orifice  beneath 
first  dextral  papilla,  vent  behind  second  papilla ;  spawn  in  a  close 
spiral  coiL 
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GLAUOUB  (restricted).  Includes  the  larger  species;  head  small; 
body  slender,  with  long  tail ;  arms  rather  short,  with  the  papillse 
in  one  row;  penis  with  a  horny  hook.  5  sp.  Atlantic  and 
Pacific  Oceans. 

GLAUCiLLA,  Bergh.  Size  smaller;  head  strong;  body  bulky, 
with  short  tail ;  arms  more  prominent,  with  the  papillse  in  sev- 
eral rows ;  penis  without  hook ;  no  large  urticating  threads.  2 
sp.     Northern  and  Southern  Pacific. 

LANiooEBVs,  Blaiuv.  Elongated,  subcylindrical ;  thick  and 
wide  anteriorly,  narrower  and  thinner  behind  ;  having  on  each 
side  a  series  of  smooth,  finely  pectinated  lamellse,  divided  into 
two  parts;  four  conical  tentacles;  generative  and  anal  orifice 

upon  the  right  side.     O.  Elfortii^  Blainv.  (xci,  29). 

I* 

Subfamily  MOLINM. 
Foot  large ;  branchiae  in  ranks  on  each  side. 

-^OLis,  Cuvier. 

Etym, — jEoUs,  daughter  of  JEolus. 

Syn. — Psiloceros,  Menke.  Bubranchus,  Forbes.  Amphorina, 
Quatref. 

Distr — Norway,  Britain  (33  sp.).  United  State**)  Mediterra- 
nean, South  Atlantic,  Pacific.    JE,  papillosa^  L. 

Animal  ovate ;  dorsal  tentacles  smooth,  oval,  slender ;  papillse 
simple,  cylindrical,  numerous,  depressed,  and  imbricated ;  mouth 
with  a  homy  upper  jaw,  consisting  of  two  lateral  plates,  united 
above  by  a  ligament ;  foot  narrow ;  tongue  with  a  single  series 
of  curved,  pectinated  teeth ;  spawn  of  numerous  waved  coils. 

Found  amongst  rocks  at  low-water;  they  are  active  animals, 
moving  their  tentacles  continually,  and  extending  and  contract- 
ing their  papillae ;  they  swim  readily  at  the  surface,  inverted. 
They  feed  chiefly  on  sertularian  zoophytes,  and  if  kept  fasting 
will  devour  each  other ;  when  irritated  they  discharge  a  milky 
fluid  from  their  papillae,  which  are  very'  liable  to  fall  off. 

facelina.  Alder  and  Hancock.  (Acanthopsole,  Trinchese.) 
Body  rather  slender,  rhinophores  perfoliate ;  anterior  angles  of 
the  narrow  foot  assuming  the  form  of  tentacles ;  middle  part  of 
the  jaw  strongly  denticulated.  (Nearly  identical  with  Phidiana, 
Gray.)     i^.  corona^o,  Forbes  (xci,  30).     6  sp.     Europe. 

PHIDIANA,  Gray.  Labial  tentacles  subulate ;  branchiae  on  both 
sides  of  the  back,  composed  of  cylindrical  lobes,  forming  trans- 
verse rows  for  the  whole  length  of  the  mantle ;  orifice  tubercular, 
on  the  right  side,  below  the  first  row  of  branchiae ;  edge  of  jaw 
with  a  single  row  of  denticles,  and  the  radula  has  but  few  teeth, 
arranged  in  a  single  longitudinal  row.  Penis  pointed.  P.  Incay 
d'Orb.  (xci,  32). 

RERMI86ENDA,  Bergh,  18T8.  Near  Phidiana,  but  anterior  angles 
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of  the  foot  tentacnliform ;  jaw  with  a  single  row  of  denticles. 
Radula  consisting  of  one  row  of  plates,  their  edge  serrulate. 
Penis  without  hooks.    jET.  opaleacens,  Cooper.    California. 

jBolidta,  Cuvier. 

Syn. — ^^olidiana,  Qoatr.  Cavolina,  Brag.,  Orb.  Montagaa, 
Flem. 

Di8tr — 4  sp.     European  seas.    jE.  annvdata,  Quoy  (xei,  31). 

Bhinophores  (upper  tentacles)  simple;  the  papillaB  compressed, 
in  transverse,  rather  distant  rows ;  anterior  angles  of  the  foot 
almost  rounded;  middle  projecting  piece  of  the  jaw  not  den- 
ticulated.    Spawn  of  one  or  two  coils. 

^OLiDEtiLA,  Bergh. 

Distr, — 4  sp.     Europe. 

Form  of  the  body,  tentacles  Ad  papillae  like  tbose  of  ^olis; 
masticatory  edge  of  the  jaw  minutely  plaited ;  teeth  of  the 
radula  in  one  row,  comb-like,  notched  in  the  middle. 

Flabellina,  Cuvier. 

Di8tr. — 6  sp.  Mediterranean,  Philli pines.   F.  coronata,  Forbes. 

Body  slender,  rhinophores  perfoliate;  tentacles  elongated; 
dorsal  papillae  on  compressed  stalks ;  foot  angularly  produced 
in  front;  jaws  minutely  toothed-margined;  radula  uniserial. 
Spawn  multispiral 

Pter^olidia,  Bergh. 

Distr, — 1  sp.     P.  Semperi^  Bergh. 

Rhinophores  perfoliate ;  lower  tentacles  elongated ;  dorsal 
papillae  not  caducous,  on  wing-like,  compressed  pediments;  ante- 
rior margin  of  foot  inflated,  tentacularly  produced  at  the  sides ; 
jaws  toothed  ;  radula  uniseriate  ;  penis  unarmed. 

Cbatena,  Bergh. 

Syn. — Cavolina,  Brug.,  part.     Example, —  C.  hirsuta^  Bergh. 

Rhinophores  siniple  ;  anterior  angles  of  the  foot  rounded ; 
middle  part  of  the  jaw  minutely  denticulated.  Spawn  arranged 
in  one  or  two  coils, 

GoNiJEOLis,  Sars. 

Distr, — 1  sp.     Norway. 

Animal  with  a  distinct  mantle-border,  which  gives  a  square 
form  to  the  body ;  tentacles  not  retractile,  dorsal  very  lai^e, 
labial  placed  at  the  sides  of  a  large  velum ;  dorsal  papillae  simple, 
scattered  on  both  sides  of  the  back. 

RizzoLTA,  Trinchese. 

Example, — R,  peregrina^  Gmelin. 

Near  Cratena  and  Facelina  by  the  dorsal  appendages  being 
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united  on  low  pedicels,  and  by  the  simple,  non-perfoliated  upper 
tentacula.  Armature  of  the  mouth  as  in  Faeelina,  radula  uni- 
serial,  each  plate  crescent-shaped,  with  six  to  ten  cuspids  on 
either  side ;  penis  unarmed. 

FAVOBimis,  Gray, 

Distr, — F,  albus,  Alder  (xci,  33).     North  Sea. 

Animal  with  slender  cephalic  tentacles  knobbed  at  the  extrem- 
ity ;  oral  tentacles  two  pairs ;  papillae  arranged  in  several  oblique 
rows  ;  jaws  denticulated ;  dentition  uniserial. 

Sptjrilla,  Bergh. 

Distr, — 1  sp.     Mediterranean. 

Rhinophores  perfoliate ;  anterior  angles  of  the  foot  almost 
rounded ;  middle  part  of  the  jaw  only,  finely  denticulated. 

CoRYPHBLLA,  Gray. 

Distr, — 18  sp.  New  England,  Northern  Europe.  (7.  Lands- 
burgij  Alder  (xci,  34). 

Rhinophores  simple;  angles  of  the  foot  produced;  middle 
part  of  the  jaw  denticulated,  lateral  teeth  of  the  radula  minutely 
denticulated. 

Calma,  Alder  and  Hancock. 

Distr. — North  Sea.     G,  glaucoides^  A.  and  H. 

Animal  sharply  angular  in  front ;  foot  broad ;  papilleB  simple 
and  supported  on  cylindrical  bases;  tentacles  small;  jaws 
acutely  toothed ;  radula  triseriate. 

GaiiVina,  AMer  and  Hancock. 

Distr. — North  Sea.     O.  tricolor^  Forbes. 

Rhinophores  simple ;  papillae  swollen  in  distant  transverse 
rows ;  anterior  angles  of  the  foot  rounded ;  middle  part  of  the 
jaw  strongly  denticulated ;  lateral  teeth  of  the  radula  not  den- 
ticulated. 

TRINGHE6IA,  Iheriug.  Near  Galvina,  bat  only  one  plate  in  each 
transverse  row  of  the  radula.     Several  species  at  Naples. 

CuTHONiA,  Alder  and  Hancock. 

Distr. —  G.  nana^  A.  and  H.     North  Sea. 
Animal  with  head  naked  and  expanded ;  papillae  clavate  and 
arranged  in  thick-set  rows. 

Hervia,  Bergh. 

Distr. — 1  sp.     N.  Europe. 

Rhinophores  simple  ;  foot  angularly  produced  in  front ;  back 
papillary  in  oblique  series ;  jaws  with  a  single  series  of  teeth  ; 
radula  uniserial,  sparsely  dentate. 
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Mathabena,  Bergh. 

Distr, — 1  sp.     N.  Europe. 

Papillse  in  transverse  and  oblique  series. 

C^ciNELLA,  Bergh. 

Distr, — G,  luctuosa,  Bergh.     Philippines. 
Rhinophores  sheathed;    dorsal  papillae  uniserial;   with  pos- 
terior claviform  appendices ;  radula  uniserial. 

Cerberilla,  Bergh. 

Distr, — 1  sp.     Samoa  Islands. 

Upper  tentacles  perfoliate,  under  tentacles  elongate,  dorsal 
papillsB  situated  on  short  pedicels ;  jaw  smooth ;  teeth  of  the 
radula  in  a  single  row,  irregularly  denticulated. 

Fiona,  Alder  and  Hancock. 

Syn. — Oithona,  A.  and  H.  (not  Baird). 

Distr, — 4  sp.  Falmouth.  Under  stones  at  low-water. — Dr. 
Cocks.     F,  nobilia,  A.  and  H.  (xci,  35). 

Animal  elongated ;  oral  and  dorsal  tentacles  linear ;  mouth 
armed  with  horny  jaws  ;  gills  (?)  papillary,  clothing  irregularly 
a  subpallial  expansion  on  the  sides  of  the  back,  each  with  a 
membranous  fringe  running  down  its  inner  side. 

Subfamily  HERMJEIN2E. 

Branchiae  papillary  ;  tentacles  non-retractile ;  mouth  unarmed, 
or  with  corneous  jaws. 

Alderia,  AUman. 

Etym — Named  afber  Joshua  Alder,  one  of  the  authors  of  the 
"  Monograph  on  the  British  NudibranChiate  Mollusca." 

Syn. — Styliger,  Lov^n. 

Distr, — 4  sp.  Norway,  South  Ireland,  and  South  Wales.  A. 
modesta,  Lov^n  (xci,  36). 

Animal  oblong,  without  tentacles ;  head  lobed  at  the  sides ; 
papillae  arranged  down  the  sides  of  the  back ;  vent  dorsal, 
posterior. 

Ercolania,  Trinchese. 

Distr 3  sp.     Mediterranean. 

Body  subcylindrical ;  head  small,  without  velum ;  foot  narrow, 
with  rounded  anterior  angles;  branchise  numerous,  sprinkled 
with  whitish  globules ;  rhinophores  long,  graceful,  very  Mntly 
canaliculate ;  anus  in  the  middle  of  the  back,  in  front  of  the 
heart. 

Phyllobranchus,  Alder  and  Hancock. 

Syn» — Lobifera  and  Polybranchia,  Pease. 
Distr, — 5   sp.     Cejdon,   Red   Sea,  Philippines,  West  Indies, 
Medit.     P.  orientaliSj  Kel. 
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Near  Hermsea ;  branchiae  leaf-like,  with  distinct  foot-stalks ; 
anus  lateral ;  penis  long,  without  sting. 

Stiliger,  Ehrenb. 

Sny, — OalliopsBa,  Orb. 

Distr, — 5  sp.  Red  Sea,  Europe,  Massachusetts.  S.  modestus, 
Ehrenb. 

Form  of  the  body  like  that  of  Galvina;  rhinophores  simple, 
tentacles  tuberculiform ;  dorsal  papillse  club-shaped ;  foot 
rounded  in  front.     Penis  armed  with  a  sting. 

HERMiGA,  Lovdn. 

Distr. — 9  sp.  Norway,  Britain,  etc.  H.  dendritica,  Alder 
and  Hancock  (xci,  37). 

Animal  elongated,  tentacles  folded  longitudinally;  papillse 
numerous,  arranged  down  the  sides  of  the  back;  sexual  orifice 
below  right  tentacles  ;  vent  dorsal,  or  sublateral,  anterior. 

Cyerce,  Bergh. 

Distr, — 2  sp.     Pelew  Islands.     C  elegans,  Semper, 
Vent    dorsal ;     foot    transversely    bipartite ;     penis     short, 
armed  with  sting. 

Embletonia,  Alder  and  Hancock. 

Etym, — Dedicated  to  Dr.  Embleton,  of  Newcastle. 

Syn, — Pterochilus,  A.  and  H. 

Distr. — 4  sp.  Scotland  (2  sp.).  In  the  littoral  and  laminarian 
zones.     E,  pulchra,  A.  and  H.  (xci,  38). 

Animal  slender;  tentacles  two,  simple  ;  head  produced  into  a 
flat  lobe  on  each  side  ;  papillse  simple,  subcylindrical,  in  a  single 
row  down  each  side  of  the  back. 

Tergipes,  Cuvier. 

Example. —  T.  despectus,  Alder  (xci,  39). 

Tentacles  subulate,  smooth ;  branchiae  in  a  single  row  on 
each  side,  each  with  a  sucker-like  extremity  ;  foot  rudimentary. 
Spawn  kidney-shaped. 

PiLURUS,  DeKay. 

Distr. — F.  dubius,  DeKay. 

Foot  stunted  ;  body  slender ;  tentacles  two ;  mouth  on  a  loose 
fringe  of  skin  with  two  small  oral  feelers ;  papillae  in  two  long 
rows  down  the  back. 

Family  ELYSIIDJB. 

Animal  shell-less,  limaciform,  with  no  distinct  mantle  or 
breathing-organ ;  respiration  performed  by  the  ciliated  surface 
of  the  body ;  mouth  armed  with  a  single  series  of  lingual  teeth ; 
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stomach  central,  vent  median,  subcentral;  hepatic  organs 
branched,  extending  the  length  of  the  body  and  opening  into 
the  sides  of  the  stomach ;  sexes  united ;  male  and  ovarian  orifices 
below  the  right  eye ;  female  orifice  in  the  middle  of  the  right 
side ;  heart  with  an  auricle  behind,  and  traces  of  an  arterial  and 
venous  system,  eyes  sessile  on  the  sides  of  the  head,  tentacles 
simple  or  obsolete. 

Subfamily  ELYSIINJE. 

Body  very  fiat;  front  narrow;  tentacles  short,  mostly  ear- 
shaped,  the  edges  rolled  up;  eyes  distant;  genital  orifice  double, 
behind  the  right  tentacle ;  sides  of  the  back  winged,  and  a  peri- 
cardio-renal  protuberance  as  in  Placobranchus ;  surface  of  the 
back  smooth,  except  an  elevated  line  branching  to  the  wings ; 
pharynx  and  radula  nearly  as  in  Placobranchus,  but  usually  no 
crop :  penis  without  sting.     The  genera  are  arranged  as  follows : 

Elysia,  Kisso. 

Syn, — Actseon,  Oken,  not  Montfort.    Aplysiopterus,  Chiaje. 

Distr. — T  sp.  Europe,  Philippines,  Pelew  Islands.  E,  viridis, 
Mont,  (xci,  40). 

Head  rounded ;  tentacles  of  moderate  size ;  vent  anterior, 
latero-dorsal,  dorsal  wings  not  much  plaited,  without  bordering, 
not  continuous  on  the  neck. 

TRiDACHiA,  Desh.  (Ptcrogasterou,  Pease.)  Win^s  much 
plaited  and  undulated,  continuous  in  front;  otherwise  like 
Elysia.     E,  crUpata^  Orsted.     West  Indies. 

THURiDiLLA,  Bcrgh.  Head  rounded,  tentacles  of  moderate 
size,  vent  posterior,  median.  E,  splendida^  Grube,  Adriatic 
Sea. 

ELYSiELLA,  Bcrgh.  Head  carinated  at  the  sides;  tentacles 
minute,  conical.     E.  pusilla,  Bergh.     Pelew  Islands. 

ALLPORTiA,  Tenison-Woods.  Body  expanded,  thin,  wholly  flat- 
tened anteriorly  and  posteriorly ;  eyes  submarginal.     Tasmania. 

DiPLOPELYCiA,  Morch,  18T2. 

Distr, — 2>.  trigonura^  Morch.     Mediterranean. 

Body  compressed  as  in  Scyllaea ;  tentacles  very  strong,  fan- 
shaped,  festooned  at  the  edge ;  no  rhinophores,  jaw  or  eyes ; 
dorsal  lobes  with  several  fin-like  processes ;  under  sides  keeled ; 
with  similar  processes  on  each  side;  tail  triangular. 

Subfamily  FLAGOBBANQHINM. 

Body  flat,  front  large,  with  short  ear-shaped  tentacles;  eyes  in 
the  neck,  approximate ;  double  genital  orifice  near  the  right  ten- 
tacle; a  distinct,  protuberance  behind  the  nepk,  containing;  the 
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kidney  and  pericardium,  and  with  the  vent  on  its  right  side ;  sides 
of  the  back  produced  in  lateral  wings,  usually  bent  upwards ; 
upper  face  of  the  back  with  parallel  longitudinal  folds ;  foot  not 
distinctly  separated  from  the  rest  of  the  body,  transversely 
bipartite  in  front.     Only  genus — 

Placobranchus,  Hasselt. 

DiBtr, — 9  sp.  East  Indies,  Polynesia.  P.  ocellatuSy  Quoy 
(xci,  41). 

Characters  those  of  the  subfamily. 

1 

Subfamily  LIMAPONTIIN^. 

Body  slug-like,  minute ;  head  depressed,  its  sides  carinated  or 
produced  into  simple  feelers ;  eyes  separated ;  no  dorsal  wings ; 
foot  continuous;  pharynx  as  in  Elysia;  plates  of  the  radula 
somewhat  compressed,  with  a  carinated  hook ;  penis  armed  with 
a  sting, 

Limapontia,  Johnston. 

Syn, — Chalidis,  Quatref.     Pontolitnax,  Cr. 

Diatr, — Norway,  England,  and  France,  between  half-tide  and 
high-water,  feeding  on  Confervse,  in  the  spring  and  summer; 
spawn  in  small  pear-shaped  masses,  each  with  50-150  eggs ;  fry 
with  a  transparent  nautiloid  shell,  closed  by  an  operculum.  L, 
cserulea,  Quatr.  (xci,  42). 

Animal  minute,  leech-like ;  head  truncated  in  front,  with  arched 
lateral  ridges  on  which  are  the  eyes ;  foot  linear. 

AoTEONiA,  Quatrefages. 

Distr, — 2  sp.     A,  senestr^ij  Quatr.  (xci,  43). 

Animal  minute,  leech-like ;  head  obtuse,  with  lateral  crests 
proceeding  from  two  short  conical  tentacles,  behind  which  are 
the  eyes. 

Cenia,  Alder  and  Hancock. 

Syn. — Fucola,  Quoy. 

Distr, — 0.  Gocksii  (xci,  45). 

Animal  limaciform,  back  elevated,  head  slightly  angulated, 
bearing  two  linear  dorsal  tentacles,  with  eyes  at  their  outer 
bases  behind. 

Rhodope,  KoUiker,  1847. 

Distr, — B,  Veranii,     Upon  algae,  Messina. 

Animal  minute,  similar  to  Limapontia  (?) ;  worm-shaped,  rather 
convex  above,  flat  beneath ;  without  mantle,  gills  or  tentacles. 
Probabl}'  not  a  mollusk. 

Family  PHYLLIDIIDiE. 
Branchiae  covered  or  wanting.       .       ^      . 
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Subfamily  FHYLLIDUNM. 

Limaciform ;  the  branchiae  leaf-like,  between  the  mantle  and 
the  foot.     No  jaws  or  tongue. 

Phyllidia,  Cuvier. 

Etym, — Diminutive  of  |?%Zion,  a  leaf. 

Distr, — 6  sp.  Mediterranean,  Red  Sea,  India,  Polynesia.  F. 
trilineata,  Cuv.  (xci,  46). 

Animal  oblong,  covered  with  a  coriaceous  tuberculated  mantle ; 
dorsal  tentacles  clavate,  retractile  into  cavities  near  the  front  of 
the  mantle ;  mouth  with  two  tentacles ;  foot  broadly  oval ;  gills 
forming  a  series  of  laminae  extending  the  entire  length  of  both 
sides ;  excretory  orifice  in  the  middle  line,  near  the  posterior  end 
of  the  back,  or  between  the  mantle  and  foot ;  reproductive  organs 
on  the  right  side ;  stomach  simple,  membranous. 

PHYLLiDiELLA,6ergh.  Dorsal  tubercles  rounded  and  in  quincunx 
order;  vent  dorsal;  pharj'nx  asymmetrical.  3sp.  Philippines, 
East  Indies.     P.  pustulosa^  Cuv. 

PHYLLiDiopsis,  Bergh.  Yent  dorsal,  as  in  Phyllidia,  tentacles 
soldered  in  their  whole  length  to  their  basie,  as  in  Doridiopsis. 
P.  cardinalis^  Bergh,  Tonga. 

Fryeria,  Qrube. 

Bistr, — F.  pustulosa,  KUppell  (xci,  4T).  South  Sea,  East 
Africa. 

Excretory  orifice  on  the  side  of  the  foot  under  the  mantle, 
which  is  leathery  and  watery ;  six  gills  entire  length  of  both 
sides. 

Hyfobranchijba,  a.  Adams. 

Distr. — H.  fuatca,  A.  Ad.  (xci,  48).     Japan. 
Mantle  cuticular ;  gills  limited  to  the  hinder  part  of  the  body; 
excretory  orifices  at  the  side,  under  the  mantle. 

Subfamily  FLEUROFHYLLIDIINM, 

Limaciform ;  branchiae  in  a  fold  of  the  posterior  margin  of 
the  mantle ;  tongue  armed. 

Pleurophyllidia,  Meckel. 

Syn. — Diphyllidia,  Cuvier.  Linguella,  Blainv.  Armina,  Raf. 
Dermatobranchus,  Hasselt. 

Distr, — 14  sp.  Norway,  Britain,  Mediterranean,  India.  P. 
Guvieri,  Meckel  (xci,  49). 

Animal  oblong,  fleshy ;  mantle  ample ;  gills  limited  to  the 
hinder  two-thirds  of  the  body ;  head  with  minute  tentacles  and 
a  lobe-like  veil ;  vent  at  the  right  side,  behind  the  reproductive 
orifices;  lingual  teeth  30*1*30. 
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Sangara,  Bergh. 

Distr, — 2  sp.     Mediterranean,  Japan.   . 

Mantle  smooth,  not  distinctly  separated  from  the  body  anter- 
iorly; no  caruncula  tentacular! s. 

Camabca,  Bergh. 

Distr, — 1  sp.     Realejo,  Geiitral  America. 
Caruncula  tentacolaris  low,  united  with  the  front  of  th(B  maijitle ; 
this  latter  without  urticatfng  orgatls.  '  .     .  . 

Subfamily  PLE  UROLE  UBINM. 

Without  gills. 

Pleuroleura,  3ergh. 

.  Distr, — F*  ornatayBei^gh.     PMlippines.  /  . 

Near  Pleurophyllidl^.,  but  wanting  the  gills;  tentaealar  i^liield 
without  caruncles ;  back  broad,  its  lat^iial  edge  with  nametous 
urticatory  pores ;  jaws  like  those  of  PleurophyUidia^  but  without 
masticatory  process,  and  with  a  smooth  ^dge. 
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EXPLANATION  OF  PLATES;  VOL,  IL 

Plate  23. 

1.  Octopus  octopodia,  Linn,,       .     .    . 

2,  3.  Beaks  of  Octopus,       . 

4.  Sucker  from  the  arm  of  Octopus, 

5.  Octopus  Cuvieri,  d'Orb.,  Mediterranean, 

6.  Cistopus  Indicus  ;  distal  view  of  portions  of 

and  pores.     Indian  Ocea^,  .         ^       >  .. 

7.  Cirroteuthis  MuUeri,  Esch.     Greenland, 

8.  Tremoctopus  violaceus,  Ohiaje.     Mediterranean  Sea,    . 

9.  Parasira  catenulatf.,  Fer.    Mediterranean  Sea,  .        .    22 
lOi  Tritaxeopus  cornutus,  Owen.    Australia,        .  ..        .     21 

Plate  24. 

11.  Eledone  Aldrovandi,  Chiaje.     Mediterranean  Sea,  .     20 

12.  Pinnoct opus  cordiformis,  d'Orb.     New  Zealand,    .  .20 

13.  AUoposus  mollis,  Yerrill;    Atl.  Coast  tJnit^d  States,  .  ^  20 

14.  Calliteuthis  reversa,  Verrill.     New  England,  .  .     30 

16.  16.  Mastigoteuthis  Agassizii,  Verrill.     New  England, ..     39 

17.  Plectoteuthis  grandis,  Owen,     Portion  of  arm,      ,        .89 

18.  ArgonaUtai  Argo,  Linn.    Tropical  Seas,  .       '.    ^2 

19.  Argonauta  nodosa,  Solander.    Tropical  Pacific^   ^        .     22 

2« 
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nauiti.  PAOB. 

Plate  25. 

20,  21,  22.  Loligo  Pealii,Lesueur,  with  pen,  and  homy  ring 

of  a  sucker.     United  States, 24 

23.  Loligo  (Loliguncula)  brevis,  Blainv.     United  States,   .    25 

24.  Sepioteuthis  stenodactyla,  Grant.     Mauritius,        .         .     26 

25.  Sepioteuthis  lunulata,  Fer.  et  d'Orb.    New  Guinea,       .    26 

26.  Idiosepius  pygmseus,  Steenst.  Zamboango,  .  .  .29 
^7.  Rossia  Owenii,  Ball.     Great  Britain,        .        .        .         .28 

28.  Cranchia  scabra,  Leach.     W.  Africa,      .        .         .         .29 

29.  Sepiadarium  Kochii,  Steenst.     Hong  Kong,  .        .        .28 

30.  Loliolus  affinis,  Steenst.     Indian  Ocean,        .        .         .26 

Plate  26. 

31.  32.  Chiroteuthis  Yeranyi,  Per.  Mediterranean  Sea,  .  30 
33,  34.  Histioteuthis  Boneiliana,  Fer.     Mediterranean  Sea,     31 

35.  Loligopsis  guttata.  Grant.     Indian  Ocean,    .         .         .30 

36,  3T.  Thysanoteuthis  rhombus,  Troschel.   Mediterranean,    31 

38.  Gonatus  amoena,  Moller.     Greenland,      .        .         .         .31 

39,  40.  Onychoteuthis  Krohni,  Verany.     Mediterranean,     .     31 

41.  Onychia  Caribaea,  Les.     West  Indies,    .        .        .        .32 

42.  Verania  Sicula,  Riippell  and  Krohn.     Medit.,        .  32 

Plate  2T. 

43.  Enoploteuthis  Smithsii,  Leach.    W.  Africa,  .        .        .32 

44.  45.  Ommatostrephes  sagittatus,  Lam.    Europe,  New  En- 

gland,   34 

46,  4T.  Hemisepius  typicus,  Steenstr.  Cape  of  Good  Hope,  44 
48,  49.  Sepia  officinalis,  Linn.  Europe,  .  .  .  .40 
60.  Sepia  elongata,  d 'Orb. ;  pen.  Red  Sea,  .  .  .  .40 
51,  52.  Spirula  Peronii,  Lam.     Warm  Seas,  .         .         .48 

58.  Spirula  Peronii ;  part  of  the  whorl  broken  away,  showing 

the  septa  and  siph uncle, 48 

64.  Nautilus  Pompilius,  Linn.     Amboina,    .         .         .         .57 

Plate  28. 

56,  56.  Teuthopsis  Bunellii,  Desl.     Lias,  Prance,         .        .  26 

5t*  Leptoteuthis  gigas,  Meyer.    Oxford  Clay,  Solenhofen,  26 

58.  Beloteuthis  subcostata,  Miinst.     U,  Lias,  Wurtemburg,  27 

59.  Phylloteuthis  subovata,  Meek  and  Hayden.     U.  Cret., 

Dakotah, 27 

60.  Ptiloteuthis  foliatus,  Gabb.     Cret.,  California,        .         .     27 

61.  62.  Celaeno  conica,  Wagner.     Lias,  Solenhofen,      .         .     33 

63.  Belemnosepia  lata,  Miinst.    Lias,  Europe,      .         .         .26 

64,  65.  Belosepia  sepioidea,. Blainv.     Eocene,  Europe,        .     44 

66.  Plesioteuthis  prisca,  Wagnef:     Lias,  Solenhofen,  .        .     33 

67.  Orthoceras    planicanaliculatum,     Sandb.        Devonian j 

Nassau,  '     .        .        .        .        ,        ...     -    .    51 
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68.  Xiphoteuthis  elongata,  Beche.     Lias,  England,  47 

69.  Conoteuthis  Dapinianus,  d'Orb.    Neocomian,  France,  .     48 
to.  Belemnitella  mucronata,  Sowb.     Cret.,   .        .        .        .     47 

71.  Trachyteuthis  hastiformis,  Biippell.    Jurassic,  Europe,  44 

72.  Beiemnites  excentricus,  Keferstein.     Oolite,  England.  .  46 

73.  Clinoceras  dens,  Mascke.     L.  Silur.,  Prussia,        .         .  53 

74.  Acanthoteuthis  antlquus,  Cunnington.      Oxford  Clay, 

England,      .         . 48 

75-77.  Scaptorrhynchus  mipcenicus,  Bellardi.    Tert.,  Pied- 
mont,   27 

Plate  29. 

78.  Orthoceras   ( Actinoce^ras )  Richardsoni,  Stokes.     Pal., 

L.  Winncpeg,      .         .         .         .         .         .         .         .52 

79.  Orthoceras  subannulare,  Barr.     SiL,  Bohemia,        .  51 

80.  Beloptera  belemnitoides,  Bl.     Eocene,  Prance,  48 

81.  Spirulirostra  Bellardii,  d'Orb.    Tertiary,  Turin,   .        .48 

82.  83.  Tisoa    siphonalis.    Marcel   de    Serres.      Jurassic, 

France,        . 53 

84.  Orthoceras  (Ormoceras)  Bayfieldi,  Stokes.     PalsBOZoic, 

N.Am., .52 

85.  Orthoceras  (Huronia)  vertebralis,  Stokes.    L.  Silurian, 

Lake  Huron,       .         .     .    .-       .        .        .        .        .52 

86.  Belemnosis  plicata,  Edwards.     Eocene,  England,  .        .     48 

87.  Heliceras  Fuegiensis,  Dana.     Cape  Horn,  .47 

88.  89.  Neumayria  fulgens,  Trautsch, 79 

90.  Strombolituites  Torelli,  Remel^.     L.  Silur.,  Germany,    56 

91,  92.  Xenodiscus  plicatus,  Waagen.    Carbon.,  India,  69 

Plate  30. 

93.  Tretoceras  bisiphonatum,  Salter.    Silur.,  England,  52 

94,  95.  Gonioceras  anceps,  Hall.    L.  Silur.,  XJ.  S.,  .    63 

96.  Colpoceras  virgatum,  Hall.    L.  Silur.,  New  York,       .     53 

97.  Piloceras  (after  Salter).     Ideal  section,  .54 

98.  Cyrtoceras  acuticostatum,  Sandb.,         .  .        .54 

99.  Oncoceras  constrictum,  Hall.     SiL,  New  York,     .        .     54 
100.  Gomphoceras  pyriforme,  Murchison.    Silur.,  England,    54 

1.  Gomphoceras  Bohemicum,  Barr.     Silur.,  Bohemia,      .  54 

2.  Sycoceras  orthogaster,  Sa^db., 54 

3.  Ascoceras  Bohemicum,  Barr.     Silur.,  Bohemia,    .        .  55 

4.  Phragmoceras    ventricosum,    Murchison.        Silurian, 

England, 55 

5.  Nothoceras  Bohemicum,  Barr.     U.  Silur.,  Bohemia,    .     55 

PtiATB  31. 

6.  Phragmoceras  eallistQma,  Barr.     Silur.,  Bohemia,       .    55 

7.  Gyroceras  Goldfussiij  4'Arch.    Devonian,  Eifel,  .    55 
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8.  Nothoceras  Bohf^micuiD,  Barr.     U«  SUur.,  Bohemia,    .  55 

9.  Lituites  simplex,  Barr.     Silur.,  Eiurope,       .         .         .56 

10.  Pteronautilus  Seebachianus,  Geinitz.  Permian,  Europe,  56 

11.  Clymenia  undulata,  Miinst.      Devon.,  Fichtelgebirge,  65 

12.  13.  Subelymenia  evoluta,  Orb.     Devon.,  England,       .  57 

14,  16.  Aturia  ziczac,  Sowb.    Eocene,  England,         .         .  59 

15.  Temnochilus  biangulatus,  Sowb.    Carb.,  England,      .  59 
n,  18.  Trematodiscus    trisulcatus.  Meek  and    Worthen. 

Subearbpniferous,  Indiana, 59 

504.  Cryptoceras  subtuberculatus.  Orb.     Europe,        .         •  60 

Plate  33. 

19.  Goniatite»  Henslowi,  Sowb.     Garb.,  iBle  of  Man,        .     65 

20,  21.  Bhabdoceras  Suessii,  Hauer.     Trias,  Halldtadt,     .     7 1 

22.  Bactrites  gracilis,  Sp.ndb.     Devonian,  Nassau,      .        .  53 

23.  Geratites  nodos.us,  Brug,, 68 

24.  Baculina  arcuaria,  Quenst.   Muschelkalk,  Wurtembuitg,  87 
25,26.  Cochloceras  Fischeri,  Hauer. .   Trias,  Europe,        .  71 

27.  Glydonites  costatus,  Hauer.     Trias,  Europe,        .  .     70 

28.  Glydonites  delphinocephalu9,  Hauer.      Trias,  Europe,     70 

29.  Grioceras  eristatus.  Orb.     Gault,  France,     .        .  .86 

30.  Baculites  anceps,  Lam.    Gret.,  France,                  .  .86 

31.  Baculites  baculoides.  Orb.     Gret.,  France,    .         .  .86 

32.  Toxoceras  bituberculatus,  Orb.    Neocomian,  France,  .    85 

33.  Ancyloceras  spinigerus,  Sby.    Gault,  England,     .  /   85 

34.  Anisoceras  Saussureanus,  Pictet*    Gret.,  Europe,  .    85 

35.  Scaphites  sequalis,  Sowb.     Gret.,  Europe,             .  .84 


Plate  33. 

36.  Helicoceras  Teilleuxii,  Orb.     Jur.,  France, 

37.  Turrilites  costatus,  Orb.     Gret.,  Prance, 

38.  Turrilites  Boblayi,  Orb.     Gret.,  Europe, 

39.  Heteroceras  Emericianus,  Orb.    Gret.,  Europe, 

40.  Hamites  attenuatus,  Sowb.     Gret.,  Europe, 

41.  Hamites  cylindraceus,  Defr.     Gret.,  Europe, 

42.  Hamulina  trinodosa.  Orb.     Neocomian,  France, 

43.  Tychoceras  Emericianus,  Orb.     Gret.,  France, 

44.  Ammonites  obtusus,  Sowb.     Lias,  England, 


.  86 
.  86 
.  86 
85,86 
.  84 
.  84 
.  85 
.  85 
75 


45,  46.  Thysanoceras  fimbriatus,  Sowb.   Jurassic,  Europe,  76 

Plate  34. 

47,  48.  Stephanoceras  annulatum ,  Sowb.  Jurassic,  Europe,  80 

49,  50.  Haploceras  ligatum.  Orb.     Gret.,  Europe,       .        .  79 

51,  52.  Phylloceras  heterophyllum,  Sowb.     Jur.,  Europe,  77 

53,  60.  Ammonites  Beaumontianus,  Orb.     Gret.,  Europe,  63 

54,  55.  Amm6|lites  capricomus,  Schloth.     Jur.,  Etirope,  .  63 
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66,  58.  Aspldoceras  loiigispinnm,  Sowb.  Jurassic,  Europe,  82 
6T,  69.  Stepbianoceras  Blagdeni,  Sowb.    Jurassic,  Europe,       80 

Plate  35. 

61,  62.  Ammonites  mamiUaris,  Scliloth.,      .         .         .        .63 

63.  Ammonites  bifrons,  Brug.     Lias,  Europe,      .        .         .63 

64.  Coroniceras  bisulcatus,  Brug..    Lias,  Europe,         .         .     '15 

66,  66.  Grammoceras  serpentinus,  Schloth.    Jur.,  Europe,       78 

67,  Schloenbachia  cristatus,  Deluc.     Cret.,  Europe,     .         .14 

68,  69.  Ammonites  cordatus,  Sowb.  Jurassic,  Europe,  .  63 
to.  Acanthoceras  Rptomagense,  Brong.  Cret.,  Europe,  ,  83 
7L  Pinacoceras  Metternichii.  Trias,  Hallstadt,  .  .  71 
72.  Ammonites.    2>,  ventral  lobe ;  Zr,  superior  lateral  lobes ; 

2/',  inferior  lateral  lobes ;  F",  dprsal  lobe ;  F',  it^  arms. 

78.  Helicooeras  Robertianus,  d'Orb., 86 

74.  Rh;yneholites  Astieriana,  d'Orb.,     .         ...         .         .60 

75.  Conchorhynchus  avirostris,  Bronn,         .         .         .         .60 

76.  Conchorhynchus  Owenii,  Bronn, 60 

Plate  36. 

77.  78.  Ophioceras  torus,  d'Orb.     Lias,  Europe,  .  .  .75 

79,  80.  Asteroceras  obtusus,  Sowb.  Lias,  Europe,  .  .  76 
81,  82.  Placenticeras  placenta,  DeKay.  Cret.,  IT.  S.,  .  .  74 
83,  84.  Androgynoceras  hybridum,  Hyatt.  Liassic,  .  .  76 
86.  Lyparoceras  Henle3d,  Sowb.     Lias,  Europe,  .  .  .     76 

86.  Mortoniceras  Texahus,  Romer.     Cret.,  Texas,       .        .     74 

87,  88.  Coelocer^s  centaiitusi  d'Orb.     Lias,  Europe,     .         .     81 

89.  Trachyceras  Whitneyi,  Gabb.     Trias,  California,  .         .     69 

90,  91.  Gymnotoceras  rotelliforme,  Meek.     Trias,  Nevada, .     70 

92.  Lobitesdelphinoceph^us,  Hauer.     Trias,  Europe,         .     67 

93,  94.  Cyclolobus  Oldhami,  Waagen.     Palseozoic^  India,   .     66 

Plate  37. 

12.  Acrochordiceras  Hyatti,  Meek.  Trias^  Nevada,  .  .69 
6,  7.  Entomoceras  Laubei,  Meek.  Trias,  Nevada,  .  .  68 
4,  5.  Eudiscoceras  Gabbi,  Meek.  Trias,  Nevada,  .  .  76 
8,  9.  Coroceras^elliptious,  piauer.  Trias, Hallstajit,  v.  >  "^1 
10,11.  Prionotropis  Woelgari,MantelI..  Cret.^  TT.  S.,  EngL,,  73 
2^3.  Psiloc6ras.  psilonotum,  Quenst..  Jurassic,  Eur., .,  ,.  76 
100,  1.  Arnioceras  Kridion,,  d^Orb.  Jurassic,  ErgLnce,  .  .  76 
98,  99.  Discoceras  ophidibides,  d'Orb.  Jurassic,.  Prance,  .  76 
96,  97.  Microcera?  biferum,  Queenst.  Jurassic,  Europe,  .  76 
96.  Deroceras  ziphius,  Ziet.     Lias,  Europe,  .     •    .        .76 

Plate  38. 

13,  14.  Peronoceras  rauticus,  d'Orb.  Lias,  Europe,  .  .76 
15,  16.  Hamatoceras  insigriis",  Schloih/  Jurassic,  Europe,  .     78 
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17,  18.  Tropidoceras  Actoon,  d'Orb.:   Jurassic,  Europe,  .     78 

19.  Platjpleuroceras  latecosta,  Sowb.     Lias,  Europe,  .  76 

20,  21.  Arcestes  tomatus,  Broun.  Trias,  Europe,  .  .  66 
22,  28.  Agassiceras  Scipionianus,  d'Orb.  Jurassic,  Eur.,  .  75 
24,25.  Pleuroceras  spiuatus,  Brug.  Lias,  Europe,  .  73 
26,  27.  Amaltheus  margaritatus,  d'Orb.  Lia^,  Europe,  .  73 
28,  29.  Lytoceras  Moreleti,  Hauer. '  Trias,  Europe,  .  76 
30,  81.  Trachyceras  bicrenatus,  Hauer.    Trias,  Europe,  69 

Plate  39. 

32,  33.  Didymites  angustilobatus,  Hauer.  Trias,  Europe,  .  66 
34,  35.  Cycloceras  Valdani,  d'Orb.    Lias,  Europe,  .     76 

36,37.  Leioceras  complanatus,  Brug.  Jurassic,  Europe,  .  78 
38,  29.  Phylloceras  occultum,  Mojs.  Hallstadt,  .  .  .77 
40,  41,  42.  Otoceras  Woodwardi,  Griesb.  L.  Trias,  Himal.,  72 
43,  44.  Medlioottia  Wynnei,  Waagen.  Carboniferous,  India,     72 

Plate  40. 

45.  Ophiceras  Tibeticum,  Griesb.    L.  Trias,  Himalayas,       .     77 

46,  47.  Cosmoceras  Calloviense,  d'Orb.  Jurassic,  France,  .  81 
48,  49.  Sageceras  Haidingeri,  Hauer.  Trias,  Hallstadt,  .  72 
50, 51.  Oxynotioeras  Guibalianum,  d'Orb.  L.  Lias,  Eur.,  .  73 
52,  55,  56.  Tropites  Ramsaueri,  Quenst.  Trias,  Europe,  .  67 
53, 54.  Olcostephanus  Bhawani,  Stol.     India,       .        .         .84 

57.  Oppelia  subradiata,  Sowb.    Min.,  Conch.,       .        .         .78 

58,  59.  Lobites  ellipticus,  Hauer.     Trias,  Europe,        .         .67 

Plate  41. 

60,61.  Perisphinctes  arbustigerus,  d'Orb.  Jurassic,  France,  81 
62,  63.  Stoliczkaia  dispar^  Stol.  Cret.,  India,  .  .  .83 
64,65.  Peltoceras  Arduennense,  d'Orb.  Jurassic,  France, .  82 
66,  67.  Simoceras  Jooraensis,  Waagen.  Jurassic,  India,  .  82 
68,69.  Hoplites  archiacianus,  d'Orb.     Cretaceous,  France,  .     83 

Plate  42. 

1.  Hyalaea  tridentata,  Omel.    Atlantic,  Mediterranean,      .  90 

2.  Hyalaea  quadridentata,  Lesu6ur.    Tropioiil  Seas,  .         .  90 

3.  Cleodora  compressa,  Eyd.    Tropical  Atlnntic,  90 

4.  5.  Cleodora  (Balantiuitt)  inflatA,  Eyd.    Trop.  Atlantic,  90 

6.  Styliola  subulata,  Quoy.    Tropical  Seas,  .91 

7,  8.    Hyalaea  (Diactia)  triiiipinosa,  tiesueur.      Tropical 

Atlantic, 90 

9.  .Cuvieria-eoluinella,  Bang.     So.  Atlantic,        .        .         .91 

10.  Eurybia  (Psyche)  globulosa,  Sbuleyet.    Newfoundland,     98 

11.  Hyolithes  fasciculatus,    Palaeosoic.,     ;   *..    .        ,.       ...     92 
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12.  Hyolithes  (Hyolithellus)  micans,  Billings.     Palaeozoic, 

N.  Am., .         .         .92 

18.  Pterotheca  (Cyrtotheca)  hamula,  Hicks.    Cambrian,  Ot. 

Britain, 92 

14.  Pterotheca  (Stenotheca)  cornucopia,  Hicks.     Oambrian, 

Gt  Brit.,      • 92 

16.  Conalaria  Geroldsteinensis,  Vern.    Palaeozoic,  Bur.,     .    92 

16.  Burybia  Gaudichaudi,  Byd.     So.  Pacific,       .        .        .98 

17.  Cymbulia  proboscidea,  Peron.     Mediterranean,    .        .     93 

18.  Tiedemannia  Neapolitana,  Chiaje.     Mediterranean,       .     93 

19.  Aspidella  terranoTica,  Billings.     Huronian,  Newfound- 

land,      98 

20.  Limacina  antarctica,  Forbes.     Antarctic  Seas,  63*^-46*^,    94 

21.  Spinalis  ventricosa,  Byd.     Atlantic  Ocean,   .  .94 

22.  Spinalis  (Helcionoides)  inflata,  d'Orb.    Atlantic  Ocean,    95 

23.  Spirialis  (Euromus)  clathrata,  Byd.     Pacific  Ocean,      .'    96 

24.  Agadina  cucullata,  Gould.     Antarctic,  .        .  .96 
26.  Clio  borealis,  Brug.    Arctic  Seas,  .        .        .        .        .96 

26.  Clionopsis  Krohnii,  Troschel.     Mediterranean,      .         .     96 

27.  Pneumodermon  Peronii,  Lam.    Atlantic  Ocean,    .        .     97 

28.  Pneumodermon    (Spongiobranchia)    australis,    d'Orb. 

Falkland  Is., 97 

29.  Pneumodermon  (Trichocyclus)  Dumerilii,  Bsh.  Pacific,     97 

30.  Pelagia  alba,  Quoy.     Amboina, 97 

31.  Cymodocea  diaphana,  d'Orb.    Atlantic,  .        .97 

32.  Cuvieria  (Yaginella)  depressa,  Daudin.    Miocene,  Bor- 

deaux, France, 9l 

Plate  43. 

1.  Murex  tenuispina.  Lam.    Philippines    ....  104 

2.  Murex  (Pteronotus)  trigonulus,  Lam.    Gambia,    .        .  105 

3.  Murex  (Ohicoreus)  adustus.    Philippines,     .        .        .  105 

4.  Murex  (Odontopoiys)    compsorhytis,  Gabb.      Bocene, 

Texas, 105 

5.  Murex  (Bhinocantha)  comutus,  Linn.     West  Coast  of 

Africa,         .        .        .        .        .        .        .        .        .106 

6.  Murex  (Homalocantha)  scorpio,  Linn.    Mdluccas,        .  106 

7.  Murex  (Phyllonotus)  radix,  Gmel.     Panama,.  .105 

8.  Murex  (Cerostoma)  Nuttallii,  Conr.     California/.        •  106 
'9.  Murex  (Yitularia)  miliarie,  Gmel.  W.  Coast  of  Africa,,  166 

10.  Murex  (Ooinebra)  efinaeeus,  Linn.     Mediterranean,     .  106 

11.  Murex  (Pteroh3rti8)umbrifer,Conr.'  Miocene,  Virginia,  106 

12.  Urosalpinx  Floridana,  Conr.     Florida,  .         .     *; .         .  106 

13.  Bupleura  caudata.  Say.     Atlantic  Coast,  IT.  S.,      .        .  107 

14.  Typhis  tetrapterus,  Bronn.    Mediterranean, .  .107 

15.  Trophon  dathratuB,  Linn.     Boreal;        .        .        ':  -  '  :  107 
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nGUIOB. 

Plate  44. 

16.  Purpura  Persica,  Linn.     Phillippines,    .  .109 

17.  Purpura  (Purpurella)  columellaris,  Lam.    Panama^       .  110 
IS.  Purpura  (Tribulus)  planospira,  Lam.     Galapagos  le.,   .  Ill 

19.  Purpura  (Thales8a)hippoca6taQeum, Lam.    Philippinefi,  HI 

20.  Purpura  (Stramonita)  Floridana,  Conrad.    Florida,      .111 

21.  Purpura  (Trocliia)cingulata,  Linn.  Capeof  Good  Hope,  111 

22.  Purpura  (Polytropa)lapillus,Li]in.  N. England, Europe,  111 


23.  Purpura  (Cronia),  amygdala,  Kiener.    Australia, . 

24.  Purpuroidea  nodu^ita,  Lyoett.     Oolite,  Stigland, . 

25.  26,  Lysis  duplicosta,  Gabbw     Gretaoeous,  California, 
2/7.  Vexilla  vexillum,  Chemn.     Philippines, 
28,  29^  Ricinula  horrida.  Lam.     Philippines, 
80.  Ricinula  (Sistrum)  morus,  Lam.     Polynesia, 

31.  Pinaxia  cpronata,  A.  Ad.     Polynesia, .  . 

32.  Cuma  kiosquiformis,  Duclos.     Panama, 

33.  34.  Rhizochilus  antipathious.     Polynesia, 
86.  Rhizochilus  (Galeropsi^/  madoreporarum,  Sowb.     Poly- 

■ 

96.  SeparatistaChemnitzii,  A.  Ad;     Philippines, 

37,  38.  Magilina  serpuliformis,  Y^ain.     Indian  Ocean, 

99.  Nisea  simplex,  Serres.     Lower  Crag,  Nimes, 

-*  *  * 

Plate  46. 

40.  lopas  sertum,  Brag.     Polynesia  ^    . 

41.  Monooeras  giganteum,  Lesson*  .  Chill,  . 
4$.  Monoceras  lugubre,  Sowb.     Lower  California, 

43.  Pseudoliva  plumbea,  Chemn.     Africa,    . 

44.  Chorus  Belcheri,  Hinds.     C&HfDrnia, 
46.  Concholepas  Peruviana,  Lam»     Pjeru,     .. 
46.  Rapana  bezoar,  Linn.    Japan, 


111 
112 
112 
112 
113 
118 
114 
115 

in 

117 
118 
120 
121 


112 
118 
113 
114 
114 
116 
116 


47.  Rapana  (Ecphora)  quadricostata.  Say.    Miocene,  Md*,  116 

48.  Rapana  (Latiaxis)  Maws^,  Gr^y.  Philippines,  .  .  116 
4?.  Rhizochilus  (CoralUophila)  neritoidea.  Polynesia,  ;  .117 
50.  Melapium  lineatum^.  Lam.,  .East  Indies,.  .  .  ,  :.  118 
61.  Rapa  papyracea,  Lam.  China,  .  .  .  ,  .  118 
52y53.  MagUus  antiquus,  pam.    SLed.Sea,  ..        .        .        .119 

',^:  Hatb'.46.  .  :  \ 

54.  Triton  variegatus,  |jam.    Philippmj^s,   .        .        >.        .181 

55.  Triton  (Simpulum)  chlorostomus,  Lui^.  .  West  Indied,  183 
56..  Triton  (Cymatium)  tigrinus,  Bvq^*    W.  Ooast  of  Centr. 

America,      .        .        -.        «...       ^        .        .  123 
57..  Triton  (Gutturnium)  cynpcephalus,  Lam.     West  Indies,  123 

58.  Triton  (Epidromus)  di8tortus,,Schub.  et  Wagn.  Polyn.*  123 

59.  Triton  (Priene)  scabea^,  Kigg.  .  Cljili, ,   •   ^..-^    .•  h.  .   ,  •»  123 
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&)*  Triton  (Ranellina)  Macl&rii,  Coair.     Eocene,  Olaibome, 

Ala.,     .        .        ...        .        .        .        ....  124 

61;  Triton  (Personella)   septemdentatus,   Gabb.     Eocene, 

Texas, •       ,         .         .         .         .124 

62*  Triton  (Tritonopsis)  subalveatus,  Conr.  Eocene,  Vicks- 

burg,  Miss., .        .        .        ,        ;        •        .        .        .  124 

63.  Triton  (Trachytriton)  vinculum,  Hall  and  Meek.    Cret., 

Dakotah,       .        ...  .        .        .  .  124 

64.  Distorsio  caneellinus,  Roissy.     West  Indies^  .  .124 

65.  Ranella  albivaricosa,  Reeve.     Java,        .    ,    .         .  .125 

66.  Ranella  spinosa.  Lam.     Indian  Ocean,    .         .         .  .125 

67.  Ranella  (Lampas)  bufonia,  Gmel.     Philippines,     .  .126 

68.  Ranella  (Aspa)  marginata,  Gmelv    E.  Coast.  Africa,  .  126 

69.  Ranella  (Argobuccinum)  pulchra.  Gray.     Philippines,  .  126 

•  ■ 
Plate  4T.     . 

TO.  Fusus  Nicabairictisi  Lam.  Philippinies, .  .  '  .  .  127 
71.-  Fusus  (OolumbaHa)  pagoda.  Lesson.     Corea,        .         .127 

72.  Fusus  (Sini«tralia)  Maroocensis,  Gmel.     West  Indies  .  127 

73.  Fusus  (Exilifu€lns)K«rri,  Gabb.  Cretaceous,  N.  Carolina,  127 

74.  FuBos  (Bxilia)  pergraciliSj'Conr.    Eocene,  Ala.,    .  127 

75.  Fusus  (Turrispim)  salebrosa,  Conr.     Eocene,  Ala^,        .  128 

76.  Fusus  (Priscofusns)  genicuhis,  Corir.     Eocene,  Astoria, 

Oregon,        .        .        ..        .        .        .        .        .        .128 

77.  Fusus  (Jania)aiigirlo8UB,'Brocc.     Tertiary,  Italy,         .  128 

78.  FtiSTis  (Genea)  Bonellii,  Gene.    Tertiary,  Italy,     .        .  128 

79.  Fusus  (Anura)  inflatus,  Brocc.     Tertiary,  Italy,    .         .128 

80.  Fusus  (Mitraefustts)  orditus,  BelL  and  Mich.     Tertiary, 

lUly,  '.        .        .        .        .        .        .        .        .        .  128 

81.  Fusus  (Mayeria)  acutissimns,  Bellardi.    Tertiary,  Italy,  128 

82.  Afer  Blosvillei,  Desh.     Ceylon, 128 

83.  Clavella  serotina,  Hindd.     Marquisas,     .         .         .         .129 

84.  Buccinofusus  Berniciensis,  Kin^.«    North  Sea,        .         .  129 

'  r 

;  .        PiiAT(B  48. 

85.  Fasciolaria  distans,'  Latn.  .  S.  Coast  tFtfited  States,  .  180 
86.,  Fasciolaria  aurantidcft,  tiam.  Cftpe  of  Good  Hope,  .  130 
$7.  Fasciolaria  (Terebrispira) .  elegans,  Conrad.    Miotsene, 

N.Carolina,         .        .        .        .      \        .        .       ..  130 
8S.  F6.sbi6laria  ( Mesorhytis)  gracilentist,  Mee'k.    Cretfi,ceoui, 

Yellowstone  R,,  .        J      '\        .        .        .        .        .  131 

89.  Fasciolaria    (Cryptorhytis)   Cheyennensis,  Meek    and 

'  Hayden.     C re tadeous,  Dakotah,  .        .        .      '  .  181 

90.  Fasciolaria  (Lirosoma)  sulcosa.  Con?*.     Miocenie,  Md., ..  131 

91.  Ptychatractus  ligatus,  Mighels  and  Ads..  New  England,  131 
92:  Meyeria  alba,  JeflVeys:    North  Sek,  '     :        .        ;        .  131 
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93.  Peristernia  nassatula,  Lam.     Poljmesia,  .132 

94.  Peristemia  incamata,  Desh.,  var.  elegans,  Dunker.   Yiti 

Islands, 132 

95.  Latirus  infundibulum,  Gmel.     West  Indies,        .         .  132 

96.  Peristerma  Belcheri,  Reeve.     Indian  Ocean,  .  132 

97.  Leucozonia  cingulata,  Lam.     Panama, ....  133 

98.  Leucozonia  (Lagona)  smaragdala,  Linn.     Philippines,  133 
100.  Leucozonia  (Mazzalina)  pyrula,  Conr.     Eocene,  Ala.,  .  133 

I,  2.  Peistocheilns  Scarboroughi,  Meek  and  Hayden.     Ore- 

taceoust  Western  U.  S.,       .        .        .        ,        .         .  129 

Plate  49, 

3.  Melongena  corona,  Gmel.    West  Indies,        .        .         .  134 

4.  Melongena  morio,  Linn.     West  Indies,  .        .        .         .  135 

5.  Hemifusus  (Thatcheria)  mirabilis,  Angas.     Japan,         .  135 

6.  Neptunea  antiqua,  Linn.     Gt.  Britain,   ....  136 

7.  Neptunea  decemcostata,  Say.    New  England,        .        .  136 

8.  Neptunea  (Yolutopsis)  Norvegica,  Ghemn.    Boreal,      •  13T 

9.  Neptunea  (HeliotropiB)  contraria^  Linn.  Spain,     .        .  137 
10.  Sipho  ventricosus,  Gray.    Newfoundland,      .        .        .  187 

II,  12.  Sipho  (Mohnia)  Mohnii,  Friele.    North  Athintic  O.,  138 

13.  Siphonalia  Tasmaniensis,  Angas.     Tasmania,        .         .  138 

14.  Siphonalia  nodosa,  Mart.     New  Zealand,        .        .         .138 

15.  Siphonalia  (Austrofusus  *  alternata,  Phil.     Peru,  •         .  138 

16.  Fulgur  carica,  Gmel.    Atlantic  Ooast)  U.  S«, .        .         .  188 

17.  18.  Fulgur  (Sycoty pus)  canaliculatus.    Atlantic  Coast, 

U.  S., 139 

19.  Fulgur  (Taphon)  atriatus.  Gray.    China,       .        .        .  140 

20.  Streptosiphon  porphyrostoma.  Ads.  et  Bve.    Senegal,  .  140 

21.  Tudicla  inermis,  Sowb.    Singapore,        .        .        .        .140 

Plate  60. 

22.  Pisania  pusio,  Linn.    West  Indies,         .        .        .         .142 

23.  Euthria  cornea,  Linn.     Mediterranean,  .  .142 

24.  Metula  clathrata.  Ad.  and  Bve.     Cape  of  Good  Hope,  .  148 

25.  Cantharus  Tranquebaricus,  Gmel.    Tranquebar,   .         .  143 

26.  Cantharus  distortus,  Gray,    Panama,  . .  .        .143 

27.  28.  Buccinum  undatum,  Linn.    Boreal,.        .        •     .    .  144 

29.  Buccinopsis  Dalei,  Sby.    N.  Europe,      .        .        ,         .147 

30,  31.  Neobuccinum  Eatoni,  E.  A.  Smith.    Kerguelen  Ial.>  147 

32.  Volutharpa  Perryi,  Jay.     Japan,     .         .        .        .         .'  148 

33.  Chlanidota  vestita,  Martens.     Kerguelen  Isl.,        .         .  148 

34.  Cominella  limbosa.  Lam.,  var.  lagenaria,    Lam.     Cape 

of  Good  Hope, 149 

35.  Clea  nigricans,  A.  Ad.    Borneo, 149 

36.  Clea  (Canidia)  Helena,  Meder..    Java.    .        .        •        «  1^^ 


149 
151 
152 
]52 
153 
153 
153 
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neun. 

37.  Olea  (Canidia)  Gambodiensis,  Bve.     Cambodia, 

38,  39.  Eburna  spirata,  Lam.     Philippines, . 

40.  Eburna  (Zemira)  Australia,  Sowb.    Australia, 

41.  Macron  Kellettii,  A.  Ad.     California,    . 

42.  43.  Phos  senticosus,  Linn.     Philippines, 

44.  Nassaria  acuminata,  Bve.     China  Sea,   . 

45,  46.  Cyllene  lyrata.  Lam.    W.  Africa,     . 

Platd  51. 

47.  Melongena  (Bulbifusus)  inauratus,Conr.    Eocene,  Ala.,  185 

48.  Melongena  (Comulina)  armigera,  Conr.     Eocene,  Ala.,  135 

49.  Melongena  (Leiostoma)  bulbiformis,  Lam.     Grignon,   .  135 

50.  Fusispira  ventricosa,  Hall.    Trenton  Limestone,  Green 

Bay, 141 

51.  Closteriscustenuilineatas,  Meek.    Cretaceous,  Dakotah,  141 

52.  Palseatractus  crassus,  Gabb.     Cretaceous,  California,    .  141 

53.  Pyrifusus  subdensatus,  Conr.     Cretaceous,  Miss.,         .  141 

54.  Pyrifusus  (Neptunella)  Newberryi,  Meek  and  Hayden. 

Cretaceous,  Dakotah, 141 

55.  Hercorhynchus  Tippana,  Conr.     Cretaceous,  Miss.,      .  141 

56.  Lirofusus  thoracicus,  Conr.    Eocene,  Alabama,    .         .142 

57.  Strepsidura  costata,  Swains.     Europe,    .        .        .        .142 

58.  Tudicla  (Papillina)  papillatus,  Conr.    Eocene,  Ala.,       .  140 

59.  Tudicla  (Perissolax)  brevirostris,  Gabb.      Cretaceous, 

California, .141 

60.  Tortifusus  curvirostra,  Conr.    Miocene,  N.  Carolina,     .  142 
61»  Pyropsis  perlata,  Conr.     Cretaceous,  Miss.,  .        .        .  142 

62.  Clavifusus  Cooperi,  Conr.    Eocene,  Alabama,        .        .  142 

63.  Cantharus  (Cantharulus)  Yaughani,  Meek  and  Hayden. 

Cretaceous,  Upper  Missouri  R.^ 143 

64.  Metulella  fusiformis,  Gabb.    Miocene,  S.  Domin.,  W.  I.,  143 

65.  Agasoma  sinuata,  Gabb.    Miocene,  California,       .        .143 

66.  Eripachya  perforata,  Gabb.     Cretaceous,  California,     .  149 

67.  Pseudobuccinum  Nebrascense,  M.  and  H.    Cret.,  Nebn,  149 

68.  Odontobasis  ventricosa.  Meek.     Cret.,  Dakotah,    .        .  150 

69.  Ectracheliza  truncata,  Gabb.   Miocene,  S.  Domin.,  W.  I.,  150 

70.  Br&chysphingus  liratus,  Gabb.    Cretaceous,  California,  150 
71..  Lacinia  alveata^  Conr.    I}ocene,  Ala.,    .        .        .        .151 

72.  Haydenia  impres.sa,  Gabb.     Cretaceous,  C^.lif<>rnia,       ;  151 

73.  Buccitriton  cancellatum.  Lea.    Eocene,  Ala,,         .     ,' .  154 

Plate  62. 

74.  Northia  serrata,  Dufresne.     Panama,      ....  154 

75.  Truncaria  modesta,  Powis.     Panama,    ,        .        .        .155 

76.  BuUia  ( Adimis)  truncata,  Reeve.    Habitat  unknown,    .  156 

77.  Bullia(Buocinapop8)annulata,Laia.    Patagonia,.        .  15j5 
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78.  Bullia  (Pseudostrombus)  polita,  Linn.    Senegal,  .        .  155 
19.  Bullia  callosa,  Gray.     Habitat  unknown,       .         .         .  165 

80.  Bullia  (Molopbphorus)  striata,  Gabb.  Cretaceous,  Cal.,  156 

81.  Nassa  mutabilis,  Linn.     Mediterranean,      .        .         .  156 

82.  83.  Nassa  ( Arcularia)  thersites,  Brug.   Indian  Ocean, .  15t 

84.  Nassa  (Natia)  glabrata,  Sowb.     W.Africa,  .         .         .  15t 

85.  Nassa  (Alectrion)  glans,  Linn.     Philippines,        .         .  157 

86.  87.  Nassa  (Zeuxis)  canaliculata,  Lam.    Philippines,    .  157 

88.  Nassa  (Aciculina)  maculata,  A.  Ad.    Philippines,         .  158 

89.  Nassa  (Phrontis)  lateostoma,  Br.  et  Sowb.     Panama,  .  158 

90.  Nassa  (Hebra)  .muricata,  Quoy.     Philippines,      .         .  158 

91.  Nassa  (Hima)  Tritoniformis,  Kiener.     Philippines,     .  158 

92.  Nassa  (Niotha)  Kieneri,  Desh.     Singapore, .         .         .  158 

93.  Nassa  (Tritia)  trivittata,  Say.     United  States,     .         .  158 

94.  Nassa  ( Ilyanassa)  obsoleta.  Say.     United  States,  .  158 

95.  Nassa  (Ptychosalpinx)  scalaspira,  Conr.  Miocene,  Ya.,  159 

96.  Nassa  (Paranassa)  granifera,  Conr.     Tertiary,  Yirg., .  159 

97.  Nassa  (Tritiaria)  peralta,  Conr.    Miocene,  Yirginia,    .  159 

98.  99.  Neritula  nerltea,  Linn.     Mediterranean  Sea,  .        .159 
100.  Desmoulea  abbreviata,  Gmelin.     Cape  of  Good  Hope,    160 

1.  Turbinella  pyrum,  Linn.     Ceylon,        ....  161 

2.  Turbinella  (Caricella)  prsetenuis,  Conr.     Eocene,  Ala.,  161 

3.  Yasum  cornigenim.  Lam.     Philippines,  *  161 

»  -I 

Plate  63. 

4.  Cymbium  proboscidale,  Lam.     W.  Coast  Africa,  .  162 

5.  Melo  tessellata,  Lam.     Indian  Ocean,  .        .  .162 

6.  Yoluta  musica,  Linn.     West  Indies,  .        .  .163 

7.  Yoluta  (Harpula)  vexillum,  Lam.    Indian  Ocean,  .  163 

8.  Yoluta  (Fulgoraria)  rupestris,  Gmel.     China,      .  .  164 

9.  Yoluta  (Yespertilio)  vespertilio,  Linn.    Philippines,  .  164 

10.  Yoluta  (Aulica)  imperialis,  Lain.     Philippines,    .         .164 

11.  Yoluta  (Amoria)  ,undulata.  Lam.     Australia,       .         .  164 

12.  Yoluta  (Alcithoe)  Pacifica,  Sol.     New  Zealand,  .         .164 

13.  Yoluta  (Cymbiola)  ancilla,  Sol.    Patagonia,         .        .  164 

14.  15.  Yoluta  (Yolutella)  angulata,  Swains.      Patagonia,  164 

16.  Yoluta  (PsephaBa)  concinna,  Brod.    Japan,  .        .  165 

17.  Yoluta  (Aufloba)  cymbiola,  Sowb*    Moluccas,      .        .,  166 

18.  Yoluta  (Yoiutilithes)  abyssicola,  Ad-  et  Reeve.    Cape 

of  Good  Hope,    .        .        .        .        .        .        .         .  165 

19.  Yoluta  (Yolutoconus)  coniformis.  Cox.    Australia,     .  165 

20.  Yoluta  (Callipara)  bullata.  Swains.     So.  Africa,  .  165 

21.  Yoluta  (Mamillana)  mamilia,  Gray.     Australia,  .      •  ;  165 

22.  Lyria  Delessertiana,  Petit.     Madagascar,  .         .  167 

23.  Lyria  (Enaeta)'harpa,  Barnes.     W.  Coast  Cent.  Amer.,  167 

24.  25.  MidiH^TOluta  Aufttrftlis,  Ang^s.    Australiii,'    .        .167 
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nOlTRX.  PAOS. 

Plate  54-. 

26.  Volutoderma  Navarroensis,  Gabb.      Cret.,  California,  166 

27.  Volutomorpha  Oonradi,  Gabb.     Cret.,  New  Jersey,  .  166 

28.  Rostellites  X^xaDa,  Conr.     Cret.,  Texas,      .        .  ,  166 

29.  Yolutifusus  typus,  Conr,     Miocene,  N.  Carolina,  ♦  166 

30.  Athleta  Tuomeyi,  Conr.     Cret.,  Miss.,           .         ,  ,  166 

31.  Leioderma  leioderma,  Conr.    Cret.,  Miss.,    .         .  .166 
32;.  Ptychoris  Pnrpuriformis,  Forbes.     Cret,,  India,  .  .166 

33.  Pleioptygma  Carolinensis,  Conr.   Miocene,  S.  Carolina,  166 

34.  Cryptochorda  Stromboides,  Gmel.      Tertiary,  France,  166 

35.  Gosavia  Indica,  Stolicz.     Cretaceous,  India,        .         .161 
35a.  Columbellaria  corallina,  Quenst.     Jurassic,  Europe,  180 


Plate  55. 

36.  Mitra  episoopalis.  Lam.     Philippines, 

3Y.  Mitra  (Swainsonia)  fissurata.  Lam.     Mauritius, 

38.  Mitra  (Scabricola)  granatina.  Lam.  (=  scabriuscula 

Linn.), 

39.  Mitra  (CancillsL)  filaris,  Lam.     Philippines, 

40.  Mitra  (Chrysame)  coronata.  Lam.     Philippines, 

41.  Mitra  (Strigatella)  paupercula.  Lam.     Philippines, 

42.  Mitra  (Zierliana)  robusta.  Reeve.     Polynesia, 

43.  Mitra  (Fusimitra)  cellulifera,  Conr.     Oligocene,  Miss. 

44.  Mitra  (Conomitra)  Fusoides,  Lea.     Eocene,  Alabama 

45.  Thala  mirifica.  Reeve.     Philippines, 

46.  Mitroidea  ancillides.  Swains.     Philippines,  . 
41.  Dibaphus  Philippii,  Crosse.     Mauritius, 

48.  Turricula  plicaria,  Linn.     Polynesia,    . 

49*  Turricula  (Costellaria)exasperata,Chemn.  Philippines 

50.  Turricula  (Pusio)  luculenta.  Reeve.     Philippines, 

51.  Turricula  (Lapparla)  dumosa,  Conr.     Eocene,  Miss. 

52.  Cylindra  fenestrata,  Lam.     Philippines, 

63.  Imbricaria  marmorata,  Quoy.     Philippines, . 

54.  Erato  laevis,  Donov.     Europe,       .... 

55.  Erato  (Eratopsis)  Schmeltziana,  Crosse.    Yiti  Islands 

56.  Marginella  glabella,  Linn.     W.  Africa, 

51.  Marginella  (Glabella)  Adansonii,  Kiener.     W.  Africa 
58r  Marginella    (Cryptospira)    elegans^    Gmel.      Nicobar 
Islands.         .         ..... 

59,  60.  Marginella  (Prunum)  marginata,  Bom.   W.  Indies 

61.  Marginella  (Yolutella)  bullata.  Born.     Brazil, 

62.  Marginella  (Persicula)  persicula,  Linn.     West  Africa 

63.  Marginella  i  Closia)  sarda,  Kiener.     Mauritius,     . 

64.  Marginella  (Volvaria)  avena,  VaL     West  Indies, 

65;  Marginella  (Volvaria)  buUoides,  Lam.   Eocene,  France 
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Plate  50. 

66.  Olivella  undatella,  Lam.     Panama,  .         .         .         .174 

61.  Oliva  erythrostoma,  Lam.     Philippines,  .         .         .175 

68.  Oliva  (Lamprodoma)  volntella,  Lam.     Panama,     .         .175 

69.  Oliva  (Callianax)  biplicata,  Sowb.     California,      .         .175 

70.  Oliva  (Agaronia)  hiatula,  Lam.     W.  Coast  Africa,         .  175 

71.  Oliva  (Olivancillaria)  Brasiliana,  Lam.     Brazil,     .         .  176 

72.  Ancillaria  (Olivula)  staminea,  Conr.     Eocene,  Alabama,  177 

73.  Ancillaria  Tankerviliei,  Swains.     West  Indies,      .         .  176 

74.  Monoptygma  Alabamensis,  Lea.    Eocene,  Alabama,     .  176 

75.  Ancillaria  ^Anolacia)  Mauritiana,  Sowb.     Mauritius,    .  177 

76.  Ancillaria  ^Dipsaccus)  glabrata,  Linn.     West  Indies,    .  177 

77.  Harpa  ventricosa.  Lam.     Philippines,    .  .         .177 

78.  Coliimbella  mercatoria,  Lam.     West  Indies,  .         .         .  178 

79.  Columbella  ( Nitidella)  nitida.  Lam.    West  Indies,        .  178 

80.  Columbella  (Alia)  unifasciata,  Sowb.     Chili,.         .         .  178 

81.  Columbella  (Mitrella)  lactea,  Duclos,    ....  178 

82.  Columbella  (Atilia^  suff'usa,  Sowb.     Philippines,  .         .178 

83.  Columbella  (Anachis)  rugosa,  Sowb.    Panama,    .        .179 

84.  Columbella  (Seminella)  gracilis,  Pease.     Polynesia,      .  179 

85.  Columbella  (Conidea)tringa,  Lam.   New  Caledonia,  etc,  179 

86.  Columbella  (Conella)  PhilippInarum,Rve.    Philippines,  179 

87.  Columbella  (Strombina)  lanceolata,  Sowb.     Panama,    .  179 

88.  Columbella  (Amycla)  dermestoidea.  Lam.    W.  Indies,  179 

89.  Columbella  (Astyris)  Clausiliforme,  Eiener. .        .        .  179 

90.  Engina  trifasciata,  Reeve.     Philippines,        .        .        .179 

91.  Engina  (Pusiostoma)  mendicaria,  Lam.     Philippines,  .  180 

92.  Columbellina  omata,  d'Orb.     Cretaceous,  France,  .  180 
93:  Amphissa  corrugata.  Reeve.     California,       .         .         .180 

94.  Columbella  (Meta)  coniformis,  Sowb.     Philippines,       .  179 

95.  Columbella  (Mitropsis)  fusiformis,  Pease.     Polynesia,  17i* 

Plate  57. 

96.  Cancellaria  cancellata,  Linn.     W.  Africa,  .         .180 

97.  Cancellaria  (Trigonostoma) tuberculosa, Sowb.  Peru,.  181 

98.  Cancellaria  (Aphera)  tessellata,  Sowb.   W.  Coast  Cen- 

tral Am.,      181 

99.  Cancellaria  (Euclia)  solida,  Sowb.      Real  Llegos,        .  181 
100.  Cancellaria  (Merica)  elegans,  Sowb.     Philippines,       .  181 

1.  Cancellaria  (Narona)  clavatula,  Sowb.     Panama,         .  181 

2.  Cancellaria  (Massyia)  corrugata,  Hinds.    Guayaquil,  .  181 

3.  Cancellaria  (Turbinopsis)  Hilgardi,  Conr.    Cretaceous, 

Mississippi, 181 

4.  Cancellaria  (Morea)  cancellaria,  Conr.     Cret.,  Miss.,  .  181 

5.  Admete  viridula,  Fab.    Boreal  America,     .        .        .  \9l 

6.  Admete  (Admetopsis)  gr^j^ria,  Medc.    Cret.,  Utah,  ,  188 
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t.  Terebra  (Subula)  maculata,  Linn.     Philippines,    .         .  182 

8.  Terebra  (Abretia)  cerithina,  Lam.     Polynesia,  .182 

9.  Terebra  (Hastula)  strigillata,  Linn.     Polynesia,  .  182 

10.  Terebra  (Euryta)  aciculata,  Lam.     Acapulco,        .         .  182 

11.  Terebra  (Terebra)  cingulifera,  Lam.     Philippines,        .  182 

12.  Pusionella  nifat,  Adans.     W.  Africa,      ....  182 

13.  Pleurotoma  babylonia,  Lam.     Philippines,    .  .  183 

14.  Pleurotoma  (Surcula)nodifera,  Lam.  Straits  of  Malacca,  183 

15.  Pleurotoma  (Genota)  MitrsBformis,  Kiener.     Gambia,  .  183 

16.  Pleurotoma  (Brachitoma)  Stromboides,Sowb.  Panama,  183 
11.  Pleurotoma  (Conopleura)  striata,  Hinds,        .                 .  183 

18.  Pleurotoma  (Drillia)  gibbosa,  Kiener,     .  .         .183 

19.  Pleurotoma  (Crassispira)  pulchra.  Gray,     f ,  W.  Indies,  184 

20.  Pleurotoma  (Clavus)  auriculifera.  Lam.     Philippines,  .  184 

21.  Pleurotoma  (Bela)  turricula,  Mont.     N.  Bur.,  U.S.,      .  184 

22.  Pleurotoma  (Lachesis)  minima,  Mont.     N.  Eur.,  .         .184 

23.  Pleurotoma  (Clavatula)  imperialis.  Lam.     W.  Africa,  .  184 

Plate  58. 

24.  Pleurotoma  (Clionellai  buccimoides,  Lam.      .        .  .  184 

25.  Pleurotoma  (Perrona;  lineata.  Lam.     W.Africa,  .  .  184 

26.  Pleurotoma  (Clathurella)  linearis,  Blainv.     Europe,  .  185 
21.  Pleurotoma  (Clinura)  Calliope,  Brocchi.    Ter.,  Italy,  .  184 

28.  Pleurotoma  (Zafra)  Pupoidea,  H.  Adams.  N.  Hebrides,  185 

29.  Pleurotoma  (Daphnella)  omata.  Hinds.  New  Guinea,    .  185 

30.  Pleurotoma  (Mitromorpha)  gracilis.  Carp.  California,  .  185 

31.  Pleurotoma  (Cithara)  Stromboides,  Rve.  Philippines, .  185 

32.  Pleurotoma  (Glyphostoma)  dentifera,  Gabb.     Tertiary, 

West  Indies 185 

33.  Pleurotoma  (Mangelia)  ponderosa,  Rve.  Philippines,    .  185 

34.  Pleurotoma  ( Typhlomangelia)  nivalis,  Lov^n.   Norway,  185 

35.  Pleurotoma  (Spirotropis)  carinata,  Phil.    Norway,        .  186 

36.  Pleurotoma  (Raphitoma)  ringens,  Bellardi.  Tert.,  Italy,  186 
31.  Pleurotoma  (Taranis)  Morchi,  Malm.    Norway,    .        .186 

38.  Pleurotoma    Thesbia)  nana,  Lov^n.    Norway,       .        .186 

39.  Pleurotoma  (Borsonia)  prima,  Bellardi.  Miocene, Turin,  186 

40.  Pleurotoma  (Cordiera)  Pyrenaica,Roualt.   Bo.,  France,  186 

41.  Halia  Priam  us.  Lam.     Spain, 186 

42.  Conus  marmoreus,  Linn.     Philippines,  ,         .         .        .181 

43.  Conus  (Puncticulus)  pulicarius,  Brug.     Polynesia,         ,  181 

45.  Conus  (Coronaxis)  vermiculatus.  Lam.     Polynesia,       .  181 

46.  Conus  (Cylindrella)  sulcatus,  Brug.    Polynesia,    .        .  181 
41.  Conus  (Nubecula)  tulipa,  Linn.     Philippines,        .        .  181 

48.  Conus  (Chelyconus)  spectrum,  Linn.    Polynesia, .        .  188 

49.  C9nu$  ( Cylinder)  textile,  Linn.    Philippines,        .        .  Ib8 

50.  Q9MS  (ConOirbiQ)  IlormUor^SjOl.    Eocene,  £iitglan.d,     .  188 
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Plate  59. 

44.  Conus  (Stephanoconus)  cedouulli,  Linn.     W.  Indies,  .  187 

51.  ConuB  (Dendroconue)  figulinus,  Linn.     Polynesia,  .  188 

52.  Conus  (Lithoconus)  literatus,  Linn.     Ceylon,        .  .  188 

53.  Conus  (Leptoconus)  nol^lis,  Linn.     Philippines,   .  .188 

54.  Conus  (Rhizoconus)  generalis,  Linn.     Polynesia,  .  .  188 

55.  Conus  (Hermes)  tendineus,  Brug.     Polynesia,       .  .188 

56.  57.  Strombus  gigas,  Linn.     West  Indies,        .         .  .  189 

58.  Strombus  (Monodactylus)  Pacificus,  Swains.  New  Zeal.,  189 

59.  Strombus  (Gallinula)  succinctus,  Linn.     Philippines,    .  190 

60.  Strombus  (Canarium)  Luhuanus,  Linn.     Philippines,    .  190 

61.  Strombus  (Euprotomus)  laeiniatus,  Chemn.  Philippines,  190 

62.  Pteroceras  lam  bis,  Linn.     Philippines,  .        .        .         .190 

63.  Pteroceras  (Harpago)  rugosa,  Sowb-     Society  Islands,    191 

64.  Rostellaria  curta,  Sowb.     Ind.  Ocean,    .         ..        .         .191 

65.  Rostellaria  (Rimella)  crispata,  Sowb«     Philippines,       .  191 

66.  Terebellum  subulatum.  Lam.     China  Sea,      .        .         .192 

67.  Aporrhais  pes-pelecani,  Lam.     Europe, .         .         .         .193 

68.  Aporrhais (Arrhoges)occidentalis, Beck.  Newfoundland,  193 

69.  Struthiolaria  nodulosa,  Marty n.     New  Zealand,     .         .196 

70.  Struthiolaria  (Pelicaria)  scutulata,  Marty  n.   N.Zealand,  196 

Plate  60. 

71,72.  Pugnellus  hamulus,  Qabb ;  young  and  old.     Cret.,   .  190 

73.  Pugnellus  (Gymnarus)  manubriatus,  Gabb.    Cret.,  Cal.,  190 

74.  Pteroceras     (Phyllocheilus)     speciosa,    d'Orb.      Cret., 

Prance, 191 

75.  Rostellaria  (Hippochrenes)  macroptera,  Lam.     Eocene,  191 

76.  Rostellaria  (Isopleura)  curvilirata,  Conr.     Cret.,  U.  S.,  193 

77.  Rostellaria  (Cyclomolops)  laevigata,  Mellv.     Eocene,     .  192 

78.  Rostellaria  (CalyptraBphoru8)trinodiferu8,Conr.  Eocene, 

U.  S., 192 

79.  Spinigera  longispina,  Desl.    Oolite,  Europe,  .  .192 

80.  Spinigera  spinosa,  Munst.     Oolite,  Europe,    .        .         .  192 

81.  Terebellum  (TerebellopOT8)Braunii,Leym.  Nummulitic, 

France, .193 

82.  Aporrhais  (Goniocheila)liratn8,  Conr.     Eocene,    .         .  193 

83.  Anehura abrupta,  Conr.     Cret.,  TJ.  S.,     .        .         .         .  194 

84.  Anehura  falciformis,  Gabb.     Cret.,  U.S.,       .    •     .         *  194 

85.  Helicaulax  ornata,  d'Orb.     Cret.,  France,       .         .         .194 

86.  Helicaulax  (Lispodesthes)  linguifera.  White.  Cretaceous, 

New  Mexico, 194 

87.  Pereiraea  Gervaisii,  Vezian.     Tertiary,  Portugal,  .         .  194 

88.  Dicroloma  Lorieri,  d'Orlx     Fossil,  Lias,         .        .         .194 

89.  Tessarolax  bicarinata,  d'Orb.     Cret.,  France.         .        .195 

90.  Tessarolax  (Pterocerella)  Tippana,  Conr.     Cret,  TJ.  8*^  195 

91.  Alaria  areata,  Monris  and  Lycett.    Juifassic,  £iiglati4t  195 
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92.  Rostellaria  (Leiorhinus)  proruta,  Conr.    Eocene,  Ala., .  191 

93.  Harpagodes  Pelagi,  d'Orb.     Cret.,  France,    .        .        .  195 

94.  Ceratosiphon  Moreausiana,  d'Orb.  Cret.,  France,  .  196 
96.  Struthiolaria  (Loxotrema)  turrita,  Gabb.     Cret.,  Cal.,  .  196 

Plate  61. 

96.  Cypraea  Argus,  Linn.     Ceylon, 191 

97.  Cypraea  exanthema,  Linn. ;  young.    West  Indies,  .  1 9T 

98.  Cypraea  (Luponia)  lynx,  Linn.     Ceylon,       .        .        .198 

99.  Cypraea  (Luponia)  tigris,  Linn.     Philippines,      .        .198 
100.  Cypraea  (Aricia)  Arabica,  Linn.    East  Indies,     •        .198 

1.  Cypraea  (Aricia)  moneta,  Linn.  Taheiti,  .  .  .198 
2,  3.  Cypraea  (Gaskoinia)  edentula,  Sowb.  So.  Africa,  .  198 
4,  5,  .Cypraea  (Cypraeovula)   Capensis,  Gray.    Cape  Good 

Hope, 198 

6>  *^*  Cypraea  (Trivia)  quadripunctata.  Gray.  West  Indies,  198 
8,  9.  Cypraea  (Pustularia)  pustulata,  Lam.  Panama,  .  .198 
10,11.  Cypraea  (Epona)  cicercula,  Linn.  Isle  Annaa,  .  198 
12, 13.  Ovulum  pyriformis,  Sowb.     N.  S.  Wales,  .         .199 

14,15.  Ovulum  (Calpumus)verrucosum,  Linn.  Philippines,  199 
16,  17.  Ovulum  (Cyphoma)  gibbosum,  Linn.    W.  Indies,    .  199 

18.  Ovulum  (Yolva)  volva,  Linn.     Philippines,    .         .        .  199 

19,  20.  Pedicularia  Sicula,  Swains.     Europe,        .        .        .  199 

Plate  62. 

21.  Dolium  perdix,  Linn.     West  Indies,       ....  202 

22.  Cassis  Madagascariensis,  Lam.     Madagascar,        .         .  200 

23.  Cassis  (Semicassis)  canaliculatus,Brug.     Philippines,  .  201 

24.  Cassis  (Phalium)  undatus,  Mart.     Philippines,      .         ,  201 

25.  Cassis  (Casmaria)  pyrum.  Lam.    Australia,  .        .201 

26.  Cassis  (Cassidea)  testiculus,  Linn.     West  Indies,  .  201 

27.  Cassis  (Levenia)  coarctatus,  Gray.     Panama,        .         .  201 

28.  Cassis;  operculum, 201 

29.  Cassidaria  echinophora,  Linn.    Mediterranean,      .         .201 

30.  Cassidaria  (Sconsia)  striata,  Lam.     West  Indies,  .  202 

31.  Oniscia  oniscus,  Lam.    West  Indies,      ....  202 

32.  Oniscia  (Oniscidia)  cancellata,  Sowb.     China  seas,        .  20^ 

33.  Pachybatron  Marginelloideum,  Gask.,  .        .         .  202 

34.  Dolium  perdix,  Linn.     West  Indies,       ....  202 

35.  Malea  ringens.  Swains.     Pacific, 203 

36.  Macgillivraya  pelagica,  Forbes.     Atlantic  Ocean, .        .  202 

37.  Pyrula  decussata.  Wood.     Panama,        ....  203 

38.  Pyrula  (Piculopsis)  Pondlcherriensis,  Forbes.      Cret., 

India, 203 

89.  Pyrula  (Ptychosyca)  inornata,  Gabb.  Cret.,  Georgia,  203 
40.  Pyrula  ficus,  Linn.     East  Indies,  ....  203 

27 
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Plate  63. 

41.  Natica  Alderi,  Forbes.     England,  ....  204 

42.  Natica  canrena,  Linn.   ^West  Indies,      ....  204 

43.  Natica  (Stigmaulax)  cancellata,  Lam.     West  Indies,     .  205 

44.  Natica  (Lunatia)  heros,  Say.       Atlantic  Coast,  U.  S.,    .  205 

45.  Natica  (Neverita)  duplicata,  Say.     Atl.  Coast,  U.  S.,  205 

46.  Natica  (Anomphala)  fluctuata,  Sowb.     Philippines,       .  205 

47.  Natica  (Mamilla)  maura.  Lam.     Philippines,  .         .  205 

48.  Natica  (Mamma)  straminea,  Recluz.     Polynesia,  .         .  205 

49.  Natica  (Amaura)  Candida,  MoUer.     Boreal  seas,  .  205 

50.  Natica  (Amauropsis)  canaliculata,  Gould.    Newfound- 

land, etc.,     ....  206 

51.  Natica  (Robinsonia)  Ceylonica,  Nevill.      Ceylon,  206,  275 

52.  Sigaretus  neritoideus,  Linn.     Straits  of  Malacca,          .  207 

53.  Sigaretus  (Naticina)  papilla,  Gmelin.     Philippines,        .  207 

54.  Sigaretus  (Cryptostoma)  haliotoides,  Linn.    W.  Indies,  207 

55.  Velutina  capuloidea,  Blainv., 207 

56.  Velutina  laevigata,  Linn.     England,        ....  207 

57.  58.  Lamellaria  perspicua,  Linn.     Europe,      .         .         .  209 

59.  Lamellaria  (Marsenina)  depressa,  Sutton,       .        .         .210 

60.  Cryptocella  tentaculata,  Montagu.     Europe,  .         .  210 

61.  Cryptocella  latens,  Miiller, 210 

62.  63.  Coriocella  nigra,  Blainv., 210 

64,  65.  Limneria  zonata,  Gould.     Northern  United  States,  208 

Plate  64. 

66.  Natica  (Ampullina)  sigaretina.  Lam.     Eocene,  Paris,    .  205 

67.  Natica  (Naticopsis)  Phillipsii,  M'Coy.     Carboniferous, 

Great  Britain,      . 206 

68,69.  Velutina  (Leptonotis)  expansa,  Whitfield.     Eocene, 

Alabama, 208 

70.  Gyrodes  alveata,  Conrad.     Cretaceous,  Mississippi,       .  206 

71.  Natica  (Isonema)  humilis^  Meek.     Devonian,  Ohio,       .  206 

72.  73.  Onchidiopsis  glacialis,  Sars.     Norway,     .         .         .210 

74.  Velutina  (Platyostoma)  Niagarensis,    Hall.      Niagara 

group,  New  York, 208 

75.  Velutina  (Strophostylus)  obtusa.  Hall.     Lower  Helder- 

berg,  New  York, 208 

76.  Naticodon  spiratum,  Sowb.     Carb.,  Europe,  .         .211 

77.  Grucibulum  (Catillina)  concamerata.  Reeve,  .         .  212 

78.  Crepidula  (Spirocrypta)  pileum,  Gabb.     Cret.,  Cal.,      .  213 

79.  Galericulus  altus,  Seely.     Cretaceous,  ....  213 

80.  Capulus  (Brocchia)  sinuosa,  Bronn.     Tertiary,  Europe,.  214 

81.  82.  Platyceras  ventricosum,  Conrad.    Young  and  adult,  214 

83.  Platyceras  (Orthonychia)spirale,  Hall.   PalaBOZoic,XJ.S.,  214 

84.  Euspira  canaliculata,  Morris  and  Lycett.     Oolite,  Eng.,  206 
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85.  Velutina  (Amplostoroa)  auriforme,  Stol.   Cret.,  India, .  208 

86.  Velutella  flexilis,  Mont.     Northern  Europe,  .         .  208 

87.  Yanikoropsis  Tuomeyana,  Meek  and  Worthen.     Cret., 

Judith  River,        .  210 

88.  89.  Ophileta  (Discohelix)  foiiacea,  Phil.     Sicily, .        .  220 

Plate  65. 

90.  Yanikoro  cancellata,  Chemn.     Philippines,  .         .  .210 

9L  Crepidula  Peruviana,  Lam.  .  Peru,        .         .        .  .212 

92.  Crepidula  (lanac us)  unguiformis,  Lam.   United  States,  213 

93.  Crepidula  (Ergsea)  plana,  Ad.  and  Reeve,    .        .  .213 

94.  .95.  Berthilinea  elegans,  Crosse.  Paris  basin,  .  .214 
96,  91.  Spiricella  unguiculus.  Rang.  Miocene,  France,  .  215 
98,  99.  Amathina  tricarinata,  Chemn.     India,    .        .  .215 

100,  1,  2.  Hipponyx  cornucopiae.  Lam. ;  with  its  shellyibase 

(2).     Eocene,  Paris, 215 

3,  4.  Hipponyx  (Amalthea)  conica,  Schum. ;  with  base,  .  215 
5,  6.  Gyriscus  Jeff^reysianus,  Tiberi.  Mediterranean  Sea,  21 T 
1.  Platyschisma  Uchtensis,  Keyserling.    Silur.,  Europe, ,  218 

8.  Architea  delicatum,  Phil.     Norway,      .        .         .  '      .  218 

9.  StraparoUus  qualteriatus,  de  Yerneuil.     Pal.,  Europe,  218 

10.  Straparollus  (Maclurea)  magna,  Lesueur.    Chazy  gr., 

United  States, 219,  224 

11.  Straparollus  (Schizostoma)  Puzosii,  de  Yerneuil.   Pal., 

Europe, 219 

12.  Helicocryptuspu8illus,d'Orb.     PalsBOzoic,  Europe,      .  219 

13.  Adeorbis  subcarinatus,  Mont.     Europe,        .        .        .219 

14.  Omialaxis  supranitida,  Wood.     Northern  Europe,         .  219 

15.  16.  Homalogyraatomu8,Phil.  Mediterranean, Norway,  220 
It,  18.  Discohelix  zanclea,  Phil.     Pliocene,  Europe, .        .  220 

19.  Ophileta  levata.  Hall.     PalaBOzoic,  New  York,      .        .  220 

20.  Eccyliomphalus  serpula,  de  Koninck.     PaL,  Europe,  .  220 

21.  Straparollus  calcar,  d'Orb.     Pal.,  Europe,    .         .         .  218 

Platb  66. 

22,  23.  Galerus  Chinensis,  Linn.  China,  .  .  .  .211 
24,  25.  Infundibulum  spirata,  Forbes.  W,  Coast  N.  America,  211 
26,  Infundibulum  (Haliotidea)  dilatata,  Sowb.,  .  .  .212 
2t.  Calyptraea  Martiniana,  Reeve..    Philippines,  .         .  212 

28.  Crucibulum  rudis,  Brod.     W.  Coast  Central  America,  .  212 

29.  Crucibulum  (Dispotsea)  striata,  Say.     United  States,    .  212 

30.  Capulus  Ungaricus,  Linn.     England,      .        .         .        .213 

31.  32.  Onustus  Solaris,  Linn.     Malacca,      .        .        .        .216 

33.  Xenophora  conchyliophorA,  Born.    West  Indijes,  .         .216 

34.  Solarium  perspectivum,  Linn.    Amboina,      .        .        .211 

35.  Solarium  (Torinia)  variegatum.  Lam.     Philippines,       *  217 
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36.  Solarium  (Phllippia'y  luteum,  Lam.     Mediterranean,  .  217 

37.  Cireulus  striatus,  Phil.     Mediterranean,         .        .  .  220 

38.  Scalaria  (Ciathrus)  communis,  Lam.     Europe,      .  .  221 

39.  Scalaria  (Opalia)  coronata,  Lam.     West  Indies,     .  .  221 

40.  Scalaria  (Cirsotrema)  varicosa,  Lam.    Philippines,  .  221 

41.  Scalaria  (Constantia)  elegans,  A.  Ad.    Corea,        .  .  222 

42.  Scalaria  pretiosa,  Linn.     China, 221 

43.  Scalaria  (Acirsa)  Eschrichtii,  Holb.     Greenland,  .  .  221 

44.  Scalaria  (Scaliola)  bella,  A.  Ad.     Japan,        .        .  .  222 

Plate  67. 

45.  Scalaria  (Amsea)  magnifica,  Sowb.     China,    .         .         .  221 

46.  Scalaria   (Funis)  elougata,  Seely.      Greensand,  Great 

Britain, 221 

47.  Scalaria  (Crossea)  miranda,  A.  Ad.     Japan,  .         .  221 

48.  Scalaria  (Acrilla)  acuminata,  Sowb.     Malacca,       .         .  221 

49.  lanthina  communis,  Lam.     So.  Atlantic  Ocean,     .         .  222 

50.  Recluzia  RoUandiana,  Petit.     Mazatlan,         .         .         .  223 

51.  Scalites  angulatus,  Conr.     Silurian,  U.  S.,      .         .         .  223 

52.  Scalites  (Raphistoma)  staminea.  Hall.     Silurian,  IT.  S.,  223 

53.  Trichotropis  borealis,  Gould.     Massachusetts,       .        .  223 

54.  Trichotropis  (Iphinoe)  unicarinatus,  Sowb.     Japan,      .  223 

55.  Turritella  terebra,  Linn.     Philippines,    ....  224 

56.  Turritella    (Turritellopsis)    acicula,    Stimpson.      New 

.   England,  Norway, 224 

57.  Turritella  (Haustator)  goniostoma,  Yal.     Guacomayo, 

Central  America, 224 

58.  Turritella  (Torcula )  cochlea,  Reeve 224 

59.  Turritella  (Zaria)  duplicata,  Linn.     Philippines,  .         .  224 

60.  Turritella  (Mesalia)  melanoides.  Reeve,  .         .         .  224 

61.  Turritella  (Eglisia)  lanceolata.  Reeve.     Philippines,      .  225 

62.  Turritella  (Mathilda)  cochlseformiSjBrug.  Fossil,  Sicily,  225 

63.  Turritella  (Glauconia)  Maraschini,Defrancej  .         .  225 

64.  Turritella  (Arcotia)  Indica,  Stol.     Cret.,  India,     .         .  225 

65.  66.  Lithotrochus  Humboldtii,  !6uch.    Liassic,  S.  Amer.,  225 

67.  Cochlearia-carinata,  Bronn.     Triassic,  Austria,     .      .  .  225 

68.  Vermiculus  lumbricalis,  Linn.     West  Indies,        .         .  226 

69.  70.  Burtinella  concava,  Stoliczka.     Cretaceous,  India,  .  226 

71.  Strephopoma  rosea,  Quoy.     Polynesia,  ....  226 

72,  73.  Tubulostiumcallosum,  Stoliczka.  Cretaceous,  India,  226 

74.  Siphonium  maximum,  Sowb.     Mediterranean,        .         .  227 

75.  Vermetus  carinatus,  Quoy.     Polynesia,  .        .         .  227 

76.  Vermetus  (Petaloconchus)sculpturatus,  Lea.   Tertiary, 

U.  S ,        .         .227 

77.  Thylacodes  arenaria,  Quoy.     India,        ....  227 
78.-  Spiroglyphus  apirorbis,  Dillw.     Cape  of  Good  Hope,    .  227 
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79.  Siliquaria  anguina,  Linn.     New  Guinea,       .         .         .  22*1 

80.  Bivona  triquetra,  Bivona.     Sicily,         ....  227 

81.  Caecum  cornuoides,  Brown.    Europe,   ....  228 

82.  Caecum  pulchellum,  Stimpson ;  and  operculum.    New 

England, 228 

Plate  68. 

83.  Eulima  tortuosa,  Ad.  and  Reeve.     China  Sea,      .         .229 

84.  Eulima   (Eulimopsis)  Carmelae,  Brugnone..   Pliocene, 

Sicily,  .         .         ; 229 

85.  Eulima  (Arcuella)  mirifica,  Nevill.     Mauritius,   .         .  229 

86.  Eulima  (lopsis)  fusiformis,  Gabb.   Tertiary,  West  Ind.,  230 

87.  Leiostraoa  subulata,  Donov.     England,        .         .         .  230 

88.  Niso  goniostoma,  A.  Ads.     Philippines,       .         .         .  230 

89.  Sty  lifer  subulatus,  Brod., 231 

90.  Stylifer  (Plicifer)  Nevillei,  H.  Ad.     Ceylon,        .         .  231 

91.  Macrocheilus  Schlotheimii,  d'Archiac, ...         *  232 

92.  Aclis  nitidissima,  MonL     England,      ....  236 

93.  Hoplopteron  Terquemi,  Fischer.     China  Sea,       .        .  232 

94.  Subeulima  Lamberti,  Souverb.     New  Caledonia, .         .  232 

95.  Scal^nostoma  carinatum,  Desh.     Isle  of  Bourbon,       %  282 

96.  Chemnitzia  condensata,  Desl., 233 

97.  Loxonema  costatum,  Sandberger.    Palaeozoic,  Europe,  234 

98.  Turbonilla  elegantissima,  Mont.     England, .        .         .  235 

99.  Aclis  (Hemiaclis)  ventrosa,  Jeffreys.     Norway,    .         .  236 
100.  Anisocycla  gracilis,  Desh^    Eocene,  Paris  basin,  .  236 

1,  2.  Eulimella  Scillae,  Scacchi.     Europe,  .        .         .  235 

3.  Aclis  (Rissopsis)  typica,  Garrett.     Viti  Islands,  .        .  236 

4.  Aclis(Iol8ea)scitula,  A.  Ad.     Japan,    ....  236 

5.  Odostomia  nitida,  Alder,     England,     .        .         .         .  236 

6.  Odostomia  (Auriculina)  cylindracea.  Alder.     Europe, .  237 

7.  Odostomia(Chrysallida)communis, C.B.Adams.  West 

Indies, 237 

8.  Pyramis  striatus,  Couthuoy.     United  States,        .         .  237 

9.  Pyramis  (Monoptygma)  casta',  Ad.,      ....  237 

10.  Nerinaeatrinodosa,  d*Orb., 239 

11.  Pyramidella  plicata.  Lam.     Philippines,       .         .        .  238 

12.  Pyramidella  (Obeliscus)  maculosa,  Lam.     Moluccas,  .  239 

13.  Nerinaea    trachea,  Deslong. ;    showing    the     interior. 

Oolite,  England, 239 

14.  Nerinaea  (Halloysia)  biplicata,Briart  and  Comet.    Cal- 

caire  grossier,  Mons,  Belgium, 239 

15.  16.  Symolopsis  lacustris,  E.  A.  Smith.    Lake  Tangan- 

yika,      238 

17y  18.  Liostomia    eburnea,   Stimpson.      United    States, 

Norway, 237 
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Plate  69. 

19.  Littorina  littorea,  Linn.     New  England,  England,         .  240 

20.  Littorina  (Melaraphe)  angulifera,  Linn.     Cuba,     .         .  241 

21.  Littorina  (Neritoides)  obtusata,  Linn.     England,  .  241 

22.  Littorina    (Cyclonema)   cancellata,    Hall.     Palaeozoic, 

U.  S., 241 

23.  Littorina   (Raulinia)   alligata,  Desh.      Eocene,    Paris 

basin, 241 

24.  Tectarins  pyramidalis,  Qnoy.     New  Zealand,        .         .  242 

25.  Tectarins  (Echinella)  Cumingii,  Phil.     Philippines,       .  242 

26.  Microdoma  conica,  Meek  and  Worthen.     Carboniferous, 

Ills., .243 

21.  Modulus  tectum,  Qmel.     Viti  Islands,    ,        •        .         .  242 

28.  Bisella  melanostoma,  Gmel.     Australia,        .         .        .  242 

29.  JUsella  (Plesiotrochus)   Souverbianus,  Fischer.     New 

Caledonia,    .        , 243 

30.  Bisella  (Limnotrochus)  Thomsoni,  E.  A.  Smith.    Lake 

Tanganyika, 243 

31.  Lacuna  pallidula,  Da  Costa.     England,        .        .        .  243 

32.  Lacuna  (Epheria)  vincta,  Turton.    Europe,  .        .        .  243 

33.  Lacuna  (^Hela)  tenella,  Jeffreys.    England,    .        .        .  244 

34.  Lacuna  (Lacunaria)  Alabamensis,  Whitfield.    Eocene, 

Alabama,     .        .         . 244 

35.  Lacuna   (Spironema)  tenuUineata,  Meek  and  Hayden. 

.     Cret.,  U.  S.,        . 244 

36.  Lacuna  (Lacunella)  depressa,  Desh.    Eocene,  basin  of 

Paris,  .        .       ' 244 

37.  38.  Cremnoconchus  Syhadrensis,  Blanf.     India,    .         .  244 

39.  Fossarus  costatus,  Brocchi.     Mediterranean,  .         .  245 

40.  Fossarus  ambiguus,  Linn.     Mediterranean,    .        .         .  245 

41.  Fossarus  (Isapis)  anomala,  C.  B.  Ad.     Jamaica,    .         .  245 

42.  Fossarus  (Fossarina)  patula.  Ad.  and  Ang.     Australia,  245 

43.  Fossarus  (Tuba)  alternata.  Lea.     Eocene,  Alabama,      .  245 

44.  Planaxis  sulcatus.  Lam.     Central  Pacific,      .        .         .  246 

45.  Planaxis  (Hinea)  BrasiUana,  Lam.     Brazil,    .        .         .  246 

46.  Planaxis  (Quoyia)  decollata,  Quoy.     Viti  Islands,        .  246 

47.  Planaxis  (Holqostoma)  piligerum,  Phil.,        .        .         .  246 

48.  Litiopa  bombyx.  Bang.     Tropical  Atlantic,  ,        .         .  246 

49.  Cerithium  fusiforme,  Sowb.     Philippines,      .        .         .  24T 

50.  Cerithium  (Yertagus)  lineatus.  Lam.     Polynesia, .         .  247 

51.  Cerithium  (Cerithioderma)  prima,  Conr.     Eocene,  Ala.,  247 

52.  Cerithium  (Colina)  macrostoma,  Hinds.     Borneo,         .  248 

53.  Cerithium  (Cerithiella)  metula,  Lov^n.     Norway,  .         .  248 

54.  Cerithium  (Bittium)  reticulatum,  Da  Costa.      England,  248 

55.  Cerithium  (Cerithiopsis)  rugulosum.  Ads.    Jamaica,    .  248 

56.  Fibula  undulosa,  Piette.     Bathonien,  France,        .         .  248 
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57.  Ceritella  acuta,  Morris  and  Lycett.     Oolite,  England,  .  248 

58.  Triforis  perversus,  Linn.     Mediterranean,      .         .  .  249 

59.  Triforis  ( Ino)  corrugatus,  Hinds.     Sandwich  Islands,  .  249 

60.  Triforis  (Sychar)  vitreus,  Hinds.     Malacca,  .        .  .  249 

61.  Triforis  (Mastonia)  vulpinus.  Hinds.     New  Ireland,  .  249 

62.  Exelissa  (Kilvertia)  formosa,  Lycett.     Oolite,  England,  249 

63.  Potamides  mamillatam,  Bisso.     Mediterranean,    .  .  250 

Plate  70. 

64.  Fastigiella  carinata.  Reeve, 249 

65.  Triforis  (Lseocochlis)  granosus.  Wood.     Norway,        .  250 

66.  Potamides  ebeninum,  Brug.     Australia,  .         .        .  250 

67.  Potamides  (Brotia)  pagodula,  Gould.     Burmah,    .         .  250 

68.  Potamides  (Tympanotomus)  fuscata.  Lion.     W.  Africa,  250 

69.  Potamides  (Lampania)  zonale,  Brug.     Australia,  .  250 

70.  Potamides  (Pyrazus)  sulcatum,  Brug.     China,    .        .  250 

71.  Potamides  (Telescopium)  telescopium,  Brug.     India,    .  251 

72.  Potamides  (Cerithidea)  decollatum,  Linn.     East  Indies,  251 

73.  Potamides  (Cerithidea)  obtusum.  Lam.     Malacca,        .  251 

74.  Paludomus  conicus.  Gray.     India,  ....  252 

75.  Paludomus  (Philopotamis)  nigricans,  Reeve.      Ceylon,  252 

76.  Paludomus  (Tanalia)  loricata,  Reeve.     Ceylon,     .         .  252 

77.  Paludomus   (Stomatodon)   Bensoni,    Brot.      Southern 

India, 252 

78.  Melania  (Melanella)  glans,  von  dem  Busch.     Java,        .  252 

79.  Melania  (Pachychilus)  Isevissima,  Sowb.     Mexico,        .  252 

80.  Melania  (Aylacostoma)  scalaris,  Spix.     Brazil,      .        .  252 

81.  Melania  (Sulcospira)  sulcospira,  Mousson.     Java,        .  253 

82.  Melania  (Nigritella)  decoUata,  Lam.     Madagascar,  etc.,  253 

83.  Melania  (Melanoides)  episcopalis.  Lea.     Malacca,  .  253 

84.  Melania  (Melania )  hastula,  Lea.     Philippines,        .        .  253 

85.  Melania  ( Striatella)  tuberculata,  Miill.     East  Indies,    .  253 

86.  Melania  (Plotia)  bellicosa.  Hinds.     Fiji  Islands,   .         .  253 

87.  Melania  (Plotiopsis)  Ballonensis,  Conrad.     Australia,  .  253 

88.  Melania  (Tiara)  setosa.  Swains.     Fiji  Islands,        .         .  253 

89.  Melania  (Tiaropsis)  Winteri,  Busch.     Java,  .         .         .  253 

90.  Melania  (Tarebia)  Celebensis,  Quoy.     Celebes,      .         .  253 

91.  Melania  (Sermy la )  tornatella,  Lea.     Philippines,  .        .  253 

92.  Melania  (Oncomelania)  Hupensis,  Gredler.     China,        .  254 

Plate  71. 

93.  Dorissa  brevier,  Troschel.     Guiana,        ....  254 

94.  Claviger  aurita.  Lam.     Senegal, 254 

95.  Tiphobia  Horei,  E.  A.  Smith.     L.  Tanganyika,  Africa,  254 

96.  Hemisinus  lineolatus.  Wood.     Jamaica,  .         .         .  254 

97.  Hemisinus  (Verena)  crenocarina,  Mor.     Brazil,     .         .  254 
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98.  Melanopsis  (Canthidomus)  costata,  Fer.     Palestine,     .  255 

99.  Melanopsis  prserosa,  Linn.     Mediterranean  Region,     .  255 
100.  Melanopsis  (Melanoptycha)  Bittneri,  Neumayr.     Ter- 
tiary, Austria, 255 

1.  Faunus  atra,  Linn.     Moluccas, 255 

2.  Melanatria  fluminea,  Gmelin.     Madagascar,  .         .  255 

3.  4.  lo  spinosa.  Lea.     Tennessee, 256 

5.  Angitrema  Duttoniana,  Lea.     Tennessee,     .        .         .  256 

6.  Angitrema  (Lithasia)  dilatata.  Lea.     Tennessee, .         .  256 
*l.  Angitrema  (Strephobasis)  curta,  Hald.     Tennessee,    .  256 

8.  Pleurocera  canaliculata.  Say.     Ohio  River,  .        .         .  257 

9.  Gonioba&is  impressa.  Lea.     Georgia,    ....  257 

10.  Goniobasis  Boykiniana,  Lea.     Georgia,        .        .         .  257 

1 1.  Goniobasis  Virginica,  Say.     Delaware  River,       .         .  257 

12.  Goniobasis  (Eurycselon)  Anthonyi,  Budd.    Tennessee,  257 

13.  Pyrgulifera  humerosa.  Meek.  Cret.,  Wyoming, .  .  257 
14-16.  Schizostoma  babylonicum,  Lea.  Coosa  River,  Ala.,  257 
17.  Anculosa  tssniata,  Conr.     Alabama,      .         .        .         .258 

19.  Anculosa  (Mudalia)   dissimilis,   Say.      James   River, 

Virg., 258 

20,  21.  Rissoella  diaphana,  Forbes  and  Hanley.    England,  258 

22.  Hyala  vitrea,  Forbes  and  Hanley.     England,       .         .  259 

23.  Gabbia  australis.  Try  on.     Australia,     ....  260 

24.  25.  Rissoina  Catesbyana.     Cuba,  .         .         .         .261 

26.  Rissoina  (Zebina)  tridentata,  Philippines,    .         .         .261 

27.  Rissoina  (Zebinella)  elegantissima,  d'Orb.     Cuba,       .  261 

28.  Rissoa  costulata,  Risso.     England,       ....  263 

Plate  72. 

29.  Bithynia  Leachii,  Moquin-Tandon.     France,.         .         .  260 

30.  Tatea  Huonensis,  Woods.     Tasmania,    ....  259 

31.  Stenothyra  deltse,  Benson.     India,  ....  260 

32.  33.  Skenea  planorbis,  Fabr.     England,  .         .         .         .261 

34.  Rissoina  (Schwartziella)  coronata,  Recluz.  Mauritius,  .  262 

35,  36.  Rissoina  (Eatoniella)  Kerguelenensis,  E.  A.  Smith. 

Kerguelen's  Isl., 262 

37.  Rissoina  (Phosinella)  Sagraiana,  d'Orb.     Cuba,     .         .  262 

38.  Barleeia  rubra.  Ads.     England, 262 

39.  Keilostoma  eximia,  Desh.     Fossil,  Paris  basin,      .         .  262 

40.  Rissoa  (Anabathron)  contabulata,  Frauenf.     Australia,  263 

41.  Rissoa  (Zippora)  Moutonii,  Dupuy.     France,         .         .  263 

42.  Rissoa  (Pterostoma)  tuba,  Desh.     Eocene,  France,        .  263 

43.  Rissoa  (Setia)  pulcherrima,  Jeffreys.     England,    .         .  264 

44.  Rissoa  (Ceratia)  proxima,  Alder.     England,  .         .  264 

45.  Rissoa  (Cingula)  cingillus,  Mont.     England,  .         .  264 

46.  Rissoa  (Onoba)  striata,  Mont.     England,       .         .         .  264 
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47.  Rissoa  (Alvania)  abyssicola,  Forbes.    England,   .        .  264 

48.  Rissoa  (Sabansea)  flammea,  Frauenf.    Australia,  .        .  264 

49.  Rissoa  (Hemistomia)  Caledonica,  Crosse.  N.  Caledonia,  264 

50.  Rissoa  (Diastoma)  variculosa,  Desb.  Fossil,  Paris  basin,  265 

51.  Putilla  lucida,  A.  Ad.     Japan, 265 

52.  Nevillia  picta,  H.  Adams.     Mauritius,    ....  265 

53.  Littorinella  minuta,  Totten.     Massachusetts,         .^        .  265 

54.  Hydrobia  ulvaa,  Pennant.    England,      ....  266 

55.  56.  Bithynella  viridis,  Moquin-Tandon.     Europe, .         .266 

57.  Bithynella  (Vitrella)  pellucida,  Clessin.     Qermai^y,      .  266 

58.  Bithynella  (Belgrandia)  gibba,  Drap.     France,      .        .  267 

59.  Mohrenstemia  angulata,  Eich.    E.  Europe,   .        .        .  267 

60.  61.  Mohrenstemia   (Potamaelis)  turritissima,   Forbes. 

Oligocene,  Europe, 267 

62.  Mohrenstemia  (Paludestrina)  piscium,  d'Orb.      South 

America, 267 

63.  Tricula  montana,  Benson.    India, 268 

64.  Tricula  (Pachydrobia)  paradoxa,  Crosse  and  Fischer. 

Cambodia, .  .268 

65.  Pyrgula  helvetica,  Mich.     Switzerland, .        ,  .  .  268 

66.  Pyrgula  (Diana)  Thiesseana,  Clessin.     Greece,  .  .     .  268 

67.  Paladilhia  pleurotoma,  Bourg.     France,         .  .  .  268 

68.  Lartetia  Bourguignati,  Paladilhe.     France,   .  .  .  268 

Plate  73. 

69.  Bugesia  Bourguignati,  Paladilhe.     France,    .        ;         .  269 

70.  Baikalia  Angarensis,  Gerstfeldt.     L.  Baikal,  .         .        .269 

71.  Baikalia  (Liobaikalia)  Stiediae,  Dybowski.     L.  Baikal,  269 

72.  Baikalia  (God lewskia)turriformis, Dybowski.  L.Baikal,  269 

73.  Baikalia  (Trachy baikalia)  carinato-costata,  Dybowski, 

L.  Baikal, 269 

74.  Baikalia    (Tryonia)    clathrata,    Stimpson.       Colorado 

Desert,  California,       . 269 

75.  Potamopyrgus  Candeana,  d'Orb.     Cuba,        .        .        .269 

76.  Pyrgidium  Toumoueri,  Neumayr.     Tertiary,  Austria,  .  269 

77.  Pyrgidium  (Prososthenia)  Schwarzi,  Neumayr.     Tert., 

Austria, 270 

78.  Pyrgidium  (Fossarulus)  Stachei,  Neumayr.     Tertiary, 

Austria, 270 

79.  Amnicola  limosa,  Say.     Pennsylvania,   ....  270 

80.  81.  Lithoglyphus  lapidum,  d'Orb.     So.  America,  .         .  270 

82.  Lithoglyphus  (Benedictia)  Baikalensis,  Gerstfeldt.     L. 

Baikal, 271 

83.  Lithoglyphus  (Jullienia)  JuUieni,  Desh.     Cambodia,     .  271 

84.  Gillia  altilis.  Lea.     Pennsylvania,  .         .         .        .         .271 

85.  Somatogyrus  depressus,  Tryon.     Iowa,.        .        .        .271 
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86.  Fluminicola  Nuttalliana,  Lea.     Oregon,        .  .         .271 

8*r,  88.  Cochliopa  Rowellii,  Tryon.     California,  .         .271 

89.  Lacunopsis  Jullieni,  Desh.     Cambodia,        .  .         .  272 

90,  91.    Lacunopsis   (Spekia)   zonata,  Woodw.  L.   Tan- 

ganyika, Africa, 272 

92.  Pomatiopsis  lapidaria.  Say.     Pennsylvania,  .         .  272 

93.  Assiminea  Grayana,  Leach.     Europe,  ....  272 
18.  Assiminea  ( Paludinella)  littorea,  Chiaje.     Europe,      .  273 

94.  Assiminea  (Acmella)  tersa,  Benson.      India,        .         .  273 

95.  Assiminea  (Hydrocena)  Cattaroensis,  Pf.     Dalmatia,  .  273 

96.  Yalvata  piscinalis,  Miiller.     Europe,    ....  273 

97.  Valvata  (Girorbis)  cristata,  Miiller.     Europe,      .         .  273 

98.  99.  Yalvata  (Tropidina)  tricarinata.  Say.     U.  States, .  273 
100.  Yalvata  (Lyogyrus)  pupoidea,  Gould.  Massachusetts,  274 

1.  Toxosoma  eborea,  Conr.    Tert.,  So.  America,      .        .  270 

2.  Liosoma  curta,  Conrad.     Tert.,  So.  America,       .         .  270 

3.  Bithynella  (Micropyrgus)  minutulus,  Meek.    Laramie, 
Dakotah, 267 

.  261 
.  318 


4.  Euchilus  Descliiensianum,  Sandberger, 

6.  Yelainella  columnaris,  Yasseur.     Eocene,  France, 


274 
274 
274 


Plate  74. 

6.  Paludina  Bengalensis,  Lam.     India,     .... 

7.  Paludina  (Melantho)  Integra,  Say.     U.  States,    . 

8.  Paludina  (Tulotoma)  bimonilifera.  Lea.     Alabama,     . 

9.  Paludina  (Margarya)   Melanoides,  Nevill.       L.   Tali, 

Yunnan, 274 

10.  Paludina  (Neothauma)   Tanganyicense,  E.  A.  Smith. 

L.  Tanganyika,  Africa, 

11.  Paludina  (Tanganyicia)   rufofilosa,  E.  A.  Smith.     L. 

Tanganyika,         ....*... 

12.  Paludina  (Mekongia)  JuUieni,  Desh.     Cambodia, 

13.  Cleopatra  bulimoides,  Olivier.     Egypt, 

14.  Lioplax  subcarinata.  Say.    Delaware  River, 

15.  Ampullaria  ampullacea,  Linn.    Borneo, 

16.  Ampullaria  (Pomus)  oanaliculata.  Lam. 

17.  Ampullaria  (Pomella)  neritoides,  d'Orb. 

18.  Asolene  Platse,  d'Orb.    Buenos  Ay  res, 

19.  Lanistes  Bolteniana,  Chemn.     Nile, 

20.  Meladomus  olivacea,  Sowb.    W.  Africa, 

21.  Marisa  cornu-arietis,  Linn.     Rio  Parana, 
23.  Marisa  Chiquitensis,  d'Orb.     Bolivia,  . 


Florida, 
Uruguay, 


275 

275 
275 
275 
275 
276 
276 
276 
276 
277 
277 
277 
277 


Plate  75. 

24.  Truncatella  truncatula,  Drap.    Europe, 

25.  Geomelania  Jamaicensis,  Pfr.    Jamaica, 


277 
278 


_J 
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26,  27.  Geomelania  (Blandiella)  reclasa,  Guppy.  Trinidad,  278 
28«  Geomelania  (Chittia)  sinuosa,  C.  B.  Adams.  Jamaica,  278 
29,  30.  Renea  Bourguignatiana,  Nevill.     So.  Prance,  .         .  278 

31.  Tomichia  ventricosa,  Sowb.     So.  Africa,        .        .         .278 

32.  Blanfordia  Japonica,  A.  Ad.  Japan,  .  .  .  .  278 
38.  Acicula  spectabilis,  Rossm.  Croatia,  .  .  .  .279 
34.  Acicula  (Acmella)  Moreletiaua,  Nevill.  Nicobar,  .  273 
36.  Bythinella  (Moitessieria)  Simoniana,  Charp.     France,  .  266 

36.  Bythinella  (Lhotelleria)  apocrypha,  Folin.     S.  France,  267 

37.  Albertisia  punica,  Issel.     Northern  Africa,     .        .        .  267 

38.  Pomatias  obscurus.  Lam.     France,         .         .        .        .279 

39.  Realia  egea,  Gray.     New  Zealand, 280 

40.  Realia  (Cyclomorpha)  flava,  Brod.     Ins.  Annaa,    .         .  280 

41.  42.  Realia  (Omphalotropis)  ruben8,Quoy.   I.  of  France,  280 

43.  Realia  (Scalinella)  Taheitensis,  Pease.     Tahiti,     .         .  280 

44.  Realia  (Atropis)  Caledonica,  Crosse.      New  Caledonia,  280 

45.  Pupina  bicanaliculata,  Sowb.     Philippines,    .        .         .  280 

46.  47.  Pupina  (Registoma)  grande,  Gray.  Philippines,  .  281 
48,  49.  Pupina  (Callia)  lubrica,  Sowb.     Philippines,    .         .281 

50.  Pupina  (Hargravesia)  polita,  H.  Adams.  Solomon's  Is.,  281 

51,  52.  Pupinella  pupiniformis,  Sowb.     Philippines,    .        .  281 

53.  Raphaulus  bombycinus,  Pfr.     Borneo,    .        .        .        .281 

54.  Raphaulus  (Streptaulus)  Blanfordi,  Benson.     India,      .  281 

55.  Cataulus  pyramidatus,  Pfr.  JOeylon,  .  .  .  .281 
56-58.  Cataulus  (Tortulosa)  tortuosa,  Chemn.    Nicobar  Is.,  281 

59.  Megalomastoma  Antillarum,  Sowb.     West  Indies,         .  282 

60.  Megalomastoma  (Farcimen)  ventricosum,  d'Orb.    Cuba,  282 

61.  Megalomastoma    (Tomocyclus)   simulacrum,    Morelet. 

Guatemala, 282 

62.  63.  Diplommatina  folliculus,  Pfr.     India,       .         .         .282 

64.  Diplommatina  (Paxillu8)rubicunda, Martens.  Singapore,  282 

65,  66.  Diplommatina  (Diancta)  constricta,  Martens.     Ins. 

Teraate, 282 

67.  Diplommatina  (Nicida)  Niligirica,  Blanford.     India,     .  283 

68.  Diplommatina  (Palaina)scalariformis, Pease.  Polynesia,  283 

69.  Diplommatina  (Moussonia)  ty pica.  Semper.  Philippines,  283 

Plate  76. 

70.  Diplommatina  (Arinia)  minor,  Sowb.     Philippines,       .  283 

71.  Opisthostoma  Fairbanki,  Blanford.     India,    .         .        .  283 

72.  Adamsiella  mirabilis,  Wood.     Jamaica, ....  283 

73.  74.  Diplopoma  architectonic um,  Gundl.  Cuba,  .  .  283 
75,  76.  Ctenopoma  bilabiatum,  d'Orb.     Cuba,      .         .        .  284 

77.  Cyclotopsis  semistriata,  Sowb.     India,  ....  284 

78,  79.  Choanopoma  lima,  C.  B.  Ad.  Jamaica,  .  .  .  284 
80.  Choanopoma  (Licina)  evoluta,  Reeve.     Hayti,       .         .  284 
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81.  Choanopoma  ( Jamaicea)  anomala,  C.  B.  Ad.    Jamaica,  284 

82.  OhoDdropoma  magnifi'cum,  Sall^.     Hayti,     .        .         .  284 

83.  Cistula  Saulise,  Sowb.     Jamaica, 284 

84.  Tudora  mumia,  Lam.    Fossil,  West  Indies, .         .         .  284 

85.  Tudora  (Leonia)  mamillaris,  Lam.     Spain,  .        .         .  285 

86.  Cyclostoma  sulcatum.  Lam.     Europe,  ....  285 
87..Cyclostoma  elegans,  Miill.    Europe,     ....  285 

88.  Cyclostoma  (Tropidophora)  Cuvierianum,  Petit.    Mad- 

agascar,         285 

89.  Cyclostoma  (Lithidion)  lithidion,  Sowb.     Arabia,        .  285 

90.  Cyclostoma  (Otopoma)  Naticoides,  Recluz.     Socotra, .  285 

91.  Cyclostoma  (Ligatella)ligatum,  Miill.  Cape  Good  Hope,  285 

92.  Cyclophorus  volvulus,  Miiller.     India, ....  286 

93.  Cyclophorus  (Myxostoma)  Troscheli,  Benson.  Ceylon,  286 

94.  Cyclophorus  (Theobaldius)annulatus,Troschel.  Ceylon,  286 

95.  Cyclophorus  (Scabrina)  Calyx,  Benson.     India,  .         .  286 

96.  97.  Cyclophorus  (Buckleya)  Martinezi,  Hidalgo.     So, 

America, 286 

98.  Cyclophorus  (Lagocheilus)  tomotrema,  Benson.  India,  287 

99.  Cyclophorus  (Ditropis)  convexus,  Blanford.     India,    .  287 
100,  1.  Cyclophorus  ( Acroptychia)  metableta, 'Crosse  and 

Fischer.     Madagascar, 287 

2.  Leptopoma  perplexum,  Sowb.      Luzon,        .        .        .  287 

3,  4.  Leptopoma  (Dermatocera)  vitreum.  Lesson.    New 

Guinea, 287 

5.  Leptopoma  (Leucoptychia)  Tissotianum,  Crosse.  New 

Guinea, 287 

6..  Aulopoma  Itieri,  Guerin.  Ceylon,  ....  287 
7.  Craspedopoma  lucidum,  Lowe.    Madeira,    .        •        .  287 

Plate  77. 

8,  9.  Cyathopoma  Deccanense,  Blanford.    India,      .        .  287 

10.  Cyclotus  planorbulus.  Lam.     Java,         ....  288 

11.  Leptopoma  acutimarginatum,  Pfr.     Philippines,    .         .  287 

12.  Cyclotus  (Cyrtoloma)  Mexicanus,  Menke.    Mexico,      .  288 

13.  Opisthoporus  biciliatus,  Mousson.     Java,       .        .         .  288 

14.  Opisthoporus  (Michopoma)  hirsutus,  Beddome.     India,  288 

15.  Rhiostoma  Haughtonij  Benson.    India,  .        .         .  288 

16.  Cyclosurus  Mariei,  Morelet.     Ins.  Mayotte,  .        .         .  289 

17.  18.  Pterocyclos  anguliferus,  Souleyet.     Borneo,    .         .  289 
19,  20.  Pterocyclos  (Spiraculum)  hispid  us,  Pearson.    Him- 
alayas,   289 

21.  Pterocyclos  (Diadema)  parvus,  Pease.    Polynesia,        .  289 

22.  25.  C^lopoma  Japonicum,  A.  Ad.    Japan,    .        .         .  289 

23.  Alycaeus  gibbus,  Fer.     Cochin  China,    ....  289 

24.  Hybocystis  gravida,  Benson.     India,      ....  289 
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26,  27.  Ferussina  tricarinata,  !grauD.     Miocene,  Europe,     .  290 

28.  Helicina  variegata,  d'Orb.     Cuba, 291 

29,  30.  Helicina  (Pachy^toma)  agglutinans,  Sowb.    Phil.,  .  291 

31.  Helicina  (Poenia)  depressa,  Gray.     Jamaica, .         .         .  291 

32.  Helicina  (Idesa)  rotunda,  d'Orb.     Cuba,        ♦         .        .  291 

33.  Helicina  (Emoda)  festiva,  Sowb.    Hayti,       .         .         .  291 

34.  Helicina  (Dawsonella)  Meeki,  Bradley.     Carboniferous, 

Ohio, 291 

35.  Trochatella  constellata,  Morel.    Isle  of  Pines,        .        .  291 

36.  Trochatella  (Yiana)  regina,  Morelet.     Cuba,  .        .  291 

37.  38.  Schazicheila  alata,  Menke.     Guatemala,  .        .         .291 

39.  Alcadia  Brownii,  Gray.     Jamaica, 292 

40.  Lucidella  aureola.  Per.     Jamaica, 292 

41.  42.  Bourciera  helioiniformis,  Pfr.     Ecuador,  .        .  292 

43.  Stoastoma  pisum,  C.  B.  Adams.     Jamaica,     .         .         .  292 

44.  Stoastoma  (Electrina)  succinea,  Sowb.     Isle  of  Opara,  292 

45.  46.  Stoastoma  (Lewisia)    Philippiana,  C.    B.   Adams. 

Jamaica, 292 

4T.  Proserpina  depressa,  d'Orb.     Cuba,        ....  293 

48.  Proserpina  (Cyane)  Blandiana,  A.  Ad.     Peru,       .         .  293 

49.  Ceres  eolina,  Duclos.    Mexico, 293 

50.  Ferussina(Scoliostoma)megalostoma,  Sandberger.  Mio- 

cene, Europe, 290 

Plate  78. 

51.  Nerita  polita,  Linn.     New  Ireland,         ....  294 

52.  Nerita  peleronta,  Linn. ;  operculum.    West  Indies,        .  294 

53.  Nerita  histrio,  Linn.     Australia,     ...        .         .         .294 

54.  Nerita  undata,  Linn.     Polynesia, 294 

55.  Nerita  (Peleronta)  Deshayesii,  Recluz.     Panama,  .  294 

56.  Nerita  (Theliostyla)  exuvia,  Linn.     Polynesia,      .         .  249 

57.  58.  Nerita  (Deianira)  bicarinata,  Stolicz.   Cret.,  Europe,  294 

59.  Deshayesia  Neritoides,  Grat.     Tertiary,  France,    .        .  295 

60.  Neritopsis  radula,  Linn.     Ceylon, 295 

61.  62.  Neritopsis  radula,  Linn. ;  K>perculum,       .        .        .  295 

63.  Neritoma  angulata^  Sowb.    Jurassic,  Europe,        .        .295 

64.  Neritoma  (Neridomus)  hemispherica,  Romer.     Oolite, 

Europe, 295 

65.  Neritina  communis,  Quoy.    Philippines,        .        .        .  295 

66.  Neritina  (Theodoxus)  fluviatilis,  Linn.     Europe,  .         .  296 

67.  Neritina  (Theodoxus)  Mertoniana.     Philippines,  .         .  296 

68.  Neritina  (Dostia)  crepidularia,  Lam.     Ceylon,       .        .  296 

69.  70.  Neritina  (Clypeolum)  pulligera,  Linn.     Moluccas,  .  296 

71.  Neritina  (Clithon)  longispina,  Recluz.    Isle  Rodrigues,  296 

72.  Neritina  (Neritona)  labiosa,  Sowb.     Philippines,  .  296 

73.  Neritina  (Smaragdia)  viridis,  Linn.     West  Indies,        •  297 
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•74.  Neritina  (Neripteron)  vespertina,  Nuttall.  Sandwich  Is.,  297 

75.  Neritina  (Alina)  latissima,  Brod.     Real  Llejos,     .         .  297 

76.  Navicella  apiata,  Guillou.     Fiji  Islands,  .         .         .  297 

77.  Navicella  Janelli,  Recluz.    Moluccas,     ....  297 

78.  Navicella;  operculum, 297 

79.  Navicella  (Septaria)  Entrecasteauxii,  Recluu.  JLustaralia,  297 

80.  Navicella  (Elara)  Lapeyrousei,  Recluz.     Polynesia,       .  297 

81.  82.  Velates  perversa,  Linn.     Tertiary,  Europe,      .         .  298 

83,  84.  Pileolus  radiatus,  d'Orb.^ 298 

85,  86.  Velates  (Velatella)  carditoides,  Meek.    Cret.,  Utah,  298 


Plate  79. 

87.  Liotia  scalaroides.  Reeve.     Philippines, . 

88.  Liotia  (Arene)  Australis,  Kiener.     Australia, 

89.  Cyclostrema  cancellata,  Marryatt.     Philippines, . 

90.  Cyclostrema  (Daronia)  spirula,  A.  Ad.     Philippines, 

91.  Cyclostrema  (Tubiola)  nivea,  Chemn.     Japan,     . 

92.  Cyclostrema  (Microtheca)  crenellifera,  A.  Ad.,    . 

93.  Cyclostrema  (Morchia)  obvoluta,  A.  Ad.     Japan, 

94.  Cyclostrema  (Cirsonella)  Australis,  Angas.    Australia 

95.  96.  Rotella  Zelandioa,  Chemn*     New  Zealand, 

97.  Rotella  (Ethalia)  Ouamense,  Quoy.    Moluccas,   . 

98.  Rotella     (Parkeria)     vitrea,     Gabb.       Miocene,    San 

Domingo, 

99.  Teinostoma  politum,  A.  Ad.     Philippines,   . 
100.  Teinostoma  (Calceolina")  pusilla,  Adams.     Japan, 

1.  Anomphalus  rotulus.  Meek  and   Worthen.     Carbon 

iferous,  Illinois, 

2.  Pitonellus  archiacianus,  d'Orb.    Cretaceous,  Europe, 

3.  Pitonellus  conicus,  d'Orb.     Lias,  Europe,     . 

4.  Crossostoma  Prattii,  Morris  and  Lycett.     Lias,  Bng. 

5.  Pterocheilos  primus,  Moore.     Lias,  Great  Britain, 

6.  Phasianella  bulimoides,  Lam.     Australia,    . 

7.  Phasianella  (Tricolia)  Niciensis,  Risso.  Mediterranean 

8.  Phasianella  (Tricolia)  pulla,  Linn.     Mediterranean, 

9.  Chromotis  neritina.  Bunker.     Cape  of  Good  Hope, 

10.  Turbo  marmoratus,  Linn.     Philippines, 

11.  Turbo  (Senectus)  margaritaceus.  Reeve.     Philippines 

12.  Turbo  (CoUonia)  sanguinea,  Linn.     Mediterranean, 

13.  Turbo  (Anadema)  MacAndrewi,  Morch.     Mogador, 

14.  Laxispira  lumbricalis,  Gabb.   Cret.,  Haddonfield,  N.J. 

15.  Trochus  (Belangeria)  scabrosus,  Phil.     Indian  Ocean 

16.  Trochus  (Isandra)  coronatus,  A.  Ad.,  . 

17.  Trochus  (Eury trochus)  Reevei,  Montr.  New  Caledonia 

18.  Trochus  (Leiotrochus J  eborea,  Wagner.   Tertiary,  Md. 
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300 
300 
300 
300 
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Plate  80. 

19.  Turbo  (Ocana)  cidaris,  Gmel.     Cape  of  Good  Hope,     .  305 

20,  21.  Turbo  (Marmorostoina)coronatn8,  Gmel.  Seychelles,  306 

22.  Turbo  (Ninella)  torquatus,  Gmelin.     Australia,     .        .  306 

23,  24.  Imperator  longispina,  Lam.  *  West  Indies,       .        .  30T 

25.  Imperator  (Calear)  stellaris,  Gmelin.     New  Caledonia, .  307 

26.  Imperator  (Guilfordia)  triumphans,  Phil.     China,  .  307 

27.  Turbo  (Modelia)  rubicundus,  Reeve.     NeW  Zealand,  .  305 

28.  Turbo  (Amyxa)  niger,  Gray.    Valparaiso,     .        .  .  305 

29.  Turbo  (Callopoma)  fluctuatus,  Gray.     W.  Columbia,  .  306 

30.  Imperator  (U vanilla)  fimbriata,  Lam.     Australia,  .  308 

31.  Imperator  (Pachypoma)  cselata,  Chemn.     West  Indies,  308 

32.  Imperator  (Lithopoma)  tuber,  Linn.    West  Indies,  .  308 

33.  Imperator  (Pomaulax)  undosa,  Wood.     California,  .  308 

34.  Imperator  (Cookia)  Cookii,  Chemn.  New  Zealand,  .  308 

35.  Imperator  (Bolma)  rugosa,  Linn.     Mediterranean,  .  308 

36.  Delphinula  melacantha.  Reeve.     Philippines,          .  .  308 

37.  Delphinula  (Angarina)  Lesourdi,  Wright.     Japan,  .  309 

38.  Trochonema  triearinata,  Meek.     Devonian,  Ohio,  .  .  309 

39.  Trochus  Niloticus,  Linn.     Philippines,  .         .        .  .310 

Plate  81. 

40.  Trochus  (Cardinalia)  virgatus,  Gmel.     Philippines,       .  310 

41.  Trochus  (Tectus)  triserialis,  Lam.     Philippines,    .         .  310 

42.  Trochus  (Polydonta)  maculatus,  Linn.     Philippines,    .310 

43.  Trochus  (Tegula)  pellis-serpentis,  Wood.     Panama,      .  311 

44.  Trochus  (Chlorostoma)  argyrostomus,  Gmel.  Polynesia,  311 

45.  Trochus  (Minolia)  dianth us,  Fischer.    Australia,  .         -311 

46.  Trochus  (Gibbula)  magus,  Linn.     Europe,     .        .        .  311 

47.  Trochus  (Livonia)  picaj  Linn.     West  Indies,         .         .311 

48.  49.  Trochus  (Zizyphinus)  zizyphinus,  Linn.    Mediter., .  .312 

50.  Trochus  (Priotroehus)  obscurus.  Wood.    Indian  Ocean,  311 

51.  Trochus  (Turcica)  moniliferus,  Ads-,      •         .         .        .312 

52.  Trochus  (Thalotia)  conicus,  Gray.     Australia,       .         .312 

53.  Trochus  (Elenchus)  lineatus.  Lam.     Australia,      .         .312 

54.  Trochus  (Lesperonia)  prineeps,  Tourn.    Oligocene,  Dax,  313 

55.  Trochus  (Cantharidus)  iris,  Chemn.     Australia,     .        .  313 

56.  Trochus  (Bankivia)  varians.  Beck.     New  Zealand,        .  313 

57.  Trochus  (Trochocochlea)  multicarinatus,  Chemn.    Aus- 

tralia,   313 

58.  Trochus  (Monodonta)  Australis,  Lam.     Australia,        .  314 

59.  Trochus  (Euchelus)  canaliculatus, 314 

60.  Trochus  (Clanculus)  puniceus,  Phil.     Red  Sea,      .         .314 

61.  Trochus  (Camitia)  rotellinus,  Gould  (vitellinus,  text  in 

error).     Japan, .  314 

62.  Trochus  (Oxystele)  merula,  Chemn.     Cape  Good  Hope,  314 
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63.  Trochus  (Ataphrus)  Kerri,  Gabb.     Cret.,  N.  Carolina, .  314 

64.  Trochus  (Trochiscus)  Norrisii,  Sowb.     California,  .  316 

65.  Trochus  (Photinula)  taeniata,  Wood.     Malouin  Is.,         .  315 

66.  Trochus  (Chrysostoma)  Nicobarlcus,  Gmelin.     Philip.,  315 
6*r.  Margarita  helicina,  Fabr.     Boreal  Seas, ....  315 

68.  Margarita  (Machaeroplax)  striata.  Leach.     Boreal  Seas,  315 

69,  70.  Margarita    (Margaritella)   flexistriata,  Evans    and 

Shumard.    Cretaceous,  United  States,       .         .         .  315 

71.  Trochus    (Leucorhynchia)    Caledonica,    Crosse.    New 

Caledonia, 314 

72.  Yitrinella  anomala,  d'Orb.     Cuba, 316 

73.  Stomatella  imbricata.  Lam.    Torres  Sts.,       .        .        .  316 

74.  Stomatella  Cumingii,  A.  Ad.     Philippines,    .         .         .316 

75.  Stomatia  (Microtina)  tuberculata.  Ads.     Philippines,    .  317 

76.  Stomatia  (Gena)  striatula,  Ads.     Philippines,        .         .  315 

77.  78.  Phaneta  Everett!,  H.  Ad.     Borneo, .        .        .        .317 
79,  80.  Broderipia  iridescens,  Brod.    Polynesia, .         .         .  318 

81.  Trochus  (Porskalia)  fannulum,  Gmel.    Mediterranean,  .  312 

82.  Trochiis  (Eutrochus)  jujubinus,  Linn.    Australia,         .  312 

Plate  82. 

84.  Pleurotomaria  Quoyana,  Fischer  and  Bernardi.    West 

Indies, •         .         .  318 

85.  Pleurotomaria  (Ptychomphalus)  striatus,  Sowb.   Palse- 

ozoic,  England,    . 319 

86.  Murchisonia  intermedia,  Vemeuil.   Palseozoic,  Europe,  319 

87.  Porcellia  Puzosi,  Leveillfe.     Carb.,  Toumay,        .        .  319 

88.  Polytremaria  catenata,  Koninck.     Carboniferous,  Eur.,  319 

89.  Catanostomaclathratum,  Sandberger.   Devonian,  Eur.,  319 

90.  Trochotoma  Humbertina,  d'Orb.    Jurassic,  Eur.,        .  320 

91.  Ditremaria  quinquecincta,  Ziet.     Coral  Rag,  Natheim,  320 

92.  Scissurella  Bertheloti,  Webb.     Canaries,      .        .         .  321 

93.  Scissurella  (Schizotrochus)  crispata,  Plem.     England,  321 

94.  Seguenzia  formosa,  Jeffreys.     North  Atlantic,  West 

Indies,  etc., 321 

95.  Bellerophon  striatus,  d'Archiac.     Pal.,  Europe,   .         .  322 

96.  97.  Bellerophon  (Warthia)  brevisinuata,Waagen.  Salt 

Range,  India,       .         .         .         .         .         .         .         .  322 

98,  99.  Bellerophon  (Mognlia)  regularis,  Waagen.     Salt 

Range,  India, 322 

100,  1,  Bucania  expansa.  Hall.    Trenton  group,  New  York,  323 
2,  3.  Bucania  (Tropidodiscus)  curvilineata,  Conr.     SiL, 

Dev.,  New  York,  .         .        .         .         .        .        .323 

4.  Bucania  (Euphemus)  Indicus,  Waagen.     Salt  Range, 
India, 323 
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5j  6.  Bacania  (Stachella)  bifrons^  Waageh.     Salt  Raxige, 

India,  .         .         .        -. 323 

1^  Bellerophina  Vibrayi,  d'Orb.     Cret.,  Europe,       .         .  323 
8,  9.  Maclurea  Logani,  Salter.     Lower  Siluiian,  Canada. 
Fig.  8  is  a  side  view  of  the  shell,  exhibiting  the  sub- 
spiral  operculum ;  fig.  9  represents  the  operculum  with 
its  internal  projections,        .        .        .        -.        .        .  324 

Plate  83. 

10.-  Haliotis  Midae,  Linn.     Cape  of  Good  Hope,        .  .  325 

11.  Haliotis  gigantea,  Chemn.    Japan,        .        .        .  .  3^25 

12.  Haliotis  (Teinotis)  asinina,  Linn,     China;    .         .  .  325 

13.  Haliotis  (Padollus)  tricostalis,  Lam.     Australia,  .  325 

14.  Haliotis  (SulcUlus)  Janus,  Reeve.     Philippines,  .  .  325 

15.  Fissurella  picta,  Gmelin.     Straits  of  Magellan,    .  .  326 

16.  Fissurella  (Cremides)  nodosa.  Born.     West  Indies,  .  326 
11,  Fissurella  (Lucapina)  crehulata,  Sowb.     West  Coast 

North  America, .  326 

18.  Fissurella  (Fissurellidsea)  hiantula.  Lam.  Cape  of  Good 

Hope, .327 

"  .  327 
.  327 
.  329 
.  332 


19.  Fissurella  (Macroschisma)  maxima,  Ads.,    . 

20.  Fissurella  (Pupilla)  apertura,  Born, 

21.  Parmophorus  australis,  Blainv.     Australia, 

22.  Lottia  gigantea,  Sowb.     Panama  to  Mazatlan, 

23.  Patella  (Patinella)  Magellanica,  Gmel.     Sts.  Magellan,  334 

24.  Patella  (Nacella)  cymbularia.  Lam.     Cape  Horn,        .  334 

25.  Patella  (Helcioniscus)  exaratus,Nuttall.    Sandwich  Is.,  335 

26.  27.  Patella  (Scutellastra)   longicosta.  Lam.     Cape  of 

Good  Hope, 335 

28.  Patella  (Cymbulia)compre88a,  Linn.  Cape  Good  Hope,  335 

29.  Patella  (Olana)  cochlear.  Born.     Cape  of  Good  Hope,  335 

Plate  84. 

30.  Fissurella  (Fissuridea)  pileopsoides,  Rve.     Philippines,  326 

31.  Fissurella  (Clypidella)  pustula,  Linn.     West  Indies,     .  327 

32.  Rimula  exquisita,  Ads.    Philippines,       ....  327 

33.  Rimula  (Puncturella)  Noachina,  Linn     N.  Europe,      .  328 

34.  35.  Rimula  (Cranopsis)  pelex,  A.  Ad.     Japan,      .         .328 

36.  Semperia  elegans,  Crosse.     Madeira,      ....  328 

37.  Emarginula  fissura,  Linn.     Philippines,  .         .         .'328 

38.  Emarginula  (Subemarginula)  octoradiata,  Sowb.    West 

Indies,  .        .        .        .        .        .        .        .        .  328 

39.  40.  Emarginula  (Zeidora)  reticulata,  A.  Ad.    Japan,    .  328 

41.  Emarginula  (Deslongehampsia)  Eugenii,M'Coy.   Oolite, 

England,      ....         .         .         .         .         .328' 

42.  Lepeta  caeca,  MUU.    Northern  U.  S.,  Europe,         .        .  331 

28 
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43.  Lepeta  (Cryptobranchia)  ooncentrica,  Midd.    Oregon. 

0,  mantle-edge ;  P,  muscle;  X,  intestine;  ^,  genital 
and  anal  papilla,  .        .        .        .        .        •        .  331 

44.  Acmsea  mitra,  Esch.     California,    .....  331 

45.  46.  Acmaea  (GoUisella)  spectram  (Nuttall)  Reeve.   Cal.,  331 
4*7.  Acmffia  (Collisella)  variabilis,  Sowb.    Yalparaieio,         .  331 

48.  Scurria  scurra.  Lesson.    W.  Coast  of  S.  America,         .  332 

49.  Patella  cserulea.  Lam.     Teneriffe, 333 

50.  Patella  (Helcion)  pectinata,  Linn.    Cape  of  Good  Hope,  334 

51.  Patella  (Patina)  pellucida,  Linn.     England,  .        .        .  335 

52.  Patella  (Metoptoma)  Solaris,  de  Koninck.      Carb.,  Eur.,  335 
63,  55.  Chiton  olivaceus,  Sowb.     -4,  anterior,  B,  middle, 

(7,  posterior  valve,  seen  from  outside ;  Z),  ^,  F^  the 
same  valves,  from  within ;  gf,  sinus  jugali,  between  the 
two  anterior  sutural  laminae;  /i.  A,  dentes,  or  teeth 
between  the  notches  or  slits  in  the  laminss  of  inser- 
tion ;  iy  ib,  slits  in  lamina  of  insertion ;  Z,  outer  end 
of  line  separating  the  area  lateralis  of  the  middle 
valve  from  the  area  centralis ;  m,  end  of  the  line  sep- 
arating the  central  area  of  the  tail-plate  from  the 
posterior  portion ;  the  angulation  of  this  line  in  the 
median  line  of  the  animal  forms  the  mucro,  .  .  336 
56  (and  54,  Plate  85).  Chiton  niger,6ames.  -4,  anterior  valve, 
from  above,  showing  the  laminse  of  insertion  and 
notches ;  B^  the  middle  valve,  from  above ;  g,  sinus 
jugali,  in  front  of  the  jugum,  or  area  jugali,  and 
between  the  two.  sutural  laminse ;  i,  Z,  notches  between 
the  sutural  and  insertional  laminse,  and  forming  the 
ends  of  the  line  forming  the  anterior  border  of  the 
lateral,  and  posterior  border  of  the  central  areas; 
C,  tall-plate ;  g,  sinus  jugali ;  m,  end  of  line  sepa- 
rating the  areas ;  Z),  anterior  valve,  from  within,  show- 
ing teeth  (A,  h)  and  notches  of  laminse  of  insertion ; 
U,  middle  valve,  from  within ;  g,  jugal  sin,us,  between 
the  sutural  laminae ;  i,  notch,  between  sutural  lamina 
and  side-lamina  of  insertion, 336 

Plate  85. 

54.  Chiton  niger,  Barnes.    (Explanations  as  above),  .        .  336 

57.  Chiton  squamosus,  Linn.     West  Indies,  .        .        .  338 

58.  Chiton  (Helminthochiton)  Griffithii,  Salter.     Silurian, 
Ireland,  . 339 

59.  Chiton    (Chonechiton)    viseticola,    Byckholt.      Carb., 

Belgium,      .        .        .        .......  339 

64-66.  Chiton  (Priscochiton)  Canadensis,  Billings.     Lower 

Silurian,  Canada,         ^        .        .        .        .        ,        .  339 
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67.  Chiton  (Pterochiton)  eburonicus,  Ryckholt.     Carbon- 

iferous, Belgium, 339 

68,  69.  Chiton   (Cymatochiton)  Lofbusianus,  King.      Per- 

mian, England, 340 

70.  Chiton  (Gryphochiton)  prisons, Munster.  Carboniferous, 

Belgium, 339 

71.  Chiton  (Leptochiton)  caneellatus,  Sowb.     England,      •  340 

72.  Chiton  (Trachydermon)  ruber,  Lowe.     England,  .         .  340 

73.  Chiton  (Callochiton)  Isevis,  Mont.     England,         .         .341 

74.  Chiton  (Leptoplax)  coarctatus,  Sowb.     Philippines,     .  341 

75.  Chiton  (Chsetopleura)  Peruvianus,  Lam.     Peru,    .         .  341 

76.  Chiton  (Ischnochiton)  longicymba,  Blainv.     Australia,  341 

77.  Chiton  (Stenoradsia)  Magdalensis,  Hinds.     California,  340 

78.  Chiton  (Callistoplax)  retusus,  Sowb.     China  Seas,        .  342 

79.  Chiton  (Ceratozona)  Guildingii,  Rve.     W.  Indies,        .  342 

80.  Chiton  (Tonicia)  elegans,  Frembly.     Valparaiso,  Chili,  343 

81.  Chiton  (bVancisia)  spinosus,  Br ug.     Australia,     .        .  343 

83.  Chiton  (Cryptochitou)  Stelleri,  Midd.     Sitka,       .         .  346 

84.  Chiton  (Choneplax)  striatus,  Sowb.     Australia,     .        .  346 
88.  Chiton  (Dinoplax)  gigas,  Chemn.     Cape  of  Good  Hope,  343 

95.  Chiton  (Chitonellus)  fasciatus,  Quoy.     Australia,  .  346 

96.  Chiton  (Stenoplax)  limaciformis,  Sowb.     Peru,     .        .  342 

Plate  86. 

82.  Chiton  (Onithochiton)  Lyelli,  Sowb.     Pitcairn's  IsL, .  345 

85.  Chiton  (Nuttallina)  scabra,  Reeve.     California,  .         .  344 

86.  Chiton  (Lorica)  cimolius,  Reeve.     Australia,       .        .  344 

87.  Chiton  (Enoplochiton)  Coquimbensis,  Frembly.  Chili,  344 

89.  Chiton  ( Euplaciphora)  petholatus,  Sowb.     Australia, .  345 

90.  Chiton  (Mopalia)  Blainvillei,  Brod.     Lobos  Is.,  Peru, .  345 

91.  Chiton  (Katherina)  tunicatus,  Wood.     Sitka,       .         .  845 

92.  Chiton  (Amieula)  Pallasi,  Midd.     Siberia,  .         .         .  346 

93.  Chiton  (Chlamydochiton)  amiculatus,  Pallas.     Boreal 

Seas, 346 

94.  Chiton  ( Acanthopleura  •  spiniger,  Sowb.     Philippines,  343 

97.  Firola  Quoyana,  d'Orb.     So.  Atlantic  0.,    .        .         .  349 

98.  Firola  (Firoloides)  Gaimardi,  d'Orb.      N.  Atlantic  0.,  349 

99.  Carinaria  fragilis,  Bory.     Mediterranean,     .        .         .  349 
100.  Carinaria  vitrea.  Lam.     Indian  Ocean,         .        .         .  349 

I,  2,  3.  Cardiopoda  placenta,  Eyd.  Atlantic  O.,  .  .  350 
4,  5.  Atlanta  turriculata,  d'Orb.  S.  Atlantic  0.,  .  .  350 
6,  7.  Oxygyrus  Keraudrenii,  Rang.     S.  Atlantic  O.,        .  351 

Plate  87. 

8,  9.  Brownia  Candei,  d'Orb.     Cuba,        .        .        .        .208 
10,  11.  Ethella  Macdonaldi,  A.  Ad.     Australia,         .         .  203 
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1 2.  Gemella  hyalina,  H,  and  A.  Ad.     S.  Pacific^         .        .  204 

13.  Sinusigera  Hu:^leyi,  Forbes.     Australia,      .         .         .111 

14.  15.  Philine  aperta,  Linn.     Europe,       ....  35^ 
16,  IT.  Philine  (Chelidonura)  hirundinaria,  Quoy.     Maur- 
itius,            .         .352 

18,  19.  Phaneroptbalmus  luteus,  Quoy.     N.Guinea,.         .  353 

20.  Oryptophthalmus  olivaceuB,  Ehrenb.     Red  Sea,  •         .  353 

21.  Linteria  viridis,  Rang.     Pitcaim's  Isl.,         .         .         .  353 

22.  Linteria  (Nona)  algirse,  Hanley.     Algiers,   .        .         .  354 

23.  Scaphander  lignarius,  Linn.    England,        .        .         .  354 

24.  Gasteropteron  Meckelii,  Kosse.     Mediterranean,  .  354 

25.  Tomatina  coarctata,  A.  Ad., 355 

26.  Tornatella  fasciata,  Lam.     Europe,       ....  356 

27.  Tornatella  (Soliduia)  solidula,  Linn.     Philippines,       .  356 

28.  Tornatella  (Rictaxis)  punctocselata.  Carp.     California,  356 

29.  Ringicula  buccinea,  Desh., 357 


358 
358 
359 
359 
359 
359 
359 
360 
360 
360 
360 
360 
361 
361 
361 


30.  Cylichna  arachis,  Quoy.     Polynesia,    . 

31.  Cylichna  (Mnestia)  marmorata,  A.  Ad., 

32.  Utriculus  Cecillei,  Phil.     Mediterranean,     . 

33.  Cylichna  (Cylichnella)  bidentatus,  d'Orb.     Cuba 

34.  Cylichna  ( Volvula)  acuminata,  Brug., . 
35-  Diaphana  debilis,  Gould.     New  England,     . 
36.  Bulla  ampulla,  Linn.     Philippines, 
31,  38.  Haminea  hydatis,  Linn.     Europe,  . 

39.  AtyS  naucum,  Linn.     Philippines, 

40.  Atys  (Dinia)  dentifera,  Ad.     Lord  Hood's  Isle, 

41.  Atys  (Sao)  pyriformis,  A.  Ad.     China  Sea,  . 

42.  Atys  (Physema)  hiemalis.  Couth.    Massachusetts, 

43.  Aplustrum  aplustre,  Linn.     Philippines, 

44.  Bulliaa  lineata,'  Wood.     Anstralia, 

45.  Hydatina  physis,  Linn.     Mauritius, 

Plate  88, 

46.  Actaionina  Lorieriana,  d'Orb.,  ...         .         .         .  355 

47.  Actaionina  (Euconactaeon)  concava,  d'Orb.    Jurassic, 

France,         ........         .  355 

48.  ActaBonina   (Cylindrites)   cuspidata,   Morris.      Oolite, 

Engl., .355 

49.  Tornatella  (Nucleopsis)  subdivaricata,  Conr.     Eocene, 

Alabama,      .       - 356 

50.  Tornatella  ( Actaeonidea)  oryza,  Gabb.     Tertiary,  West 

Indies, •         .  356 

51.  Trochactaeon  Reneauxiana,  d'Orb.,  ....  356 

52.  Globiconcha  coniformis,  R5mer.     Cret.,  Eur.,        .         .  357 

53.  Globiconcha  Fleuriausa,  d'Orb.     Cret.,  Eur.,  .         .  357 

54.  Tylostoma  torrubiae,  Sharpe.     Cret.,  Portugal,       .         .  357 

55.  Tylostoma  (Varigera)  Rochatiana,  d'Orb.     Cret.,  Eur.,  357 


I 

J 


EXPIiANATION  OF  PLATES.  429 

VIOUBX.  PAGE. 

66.  Pterodonta  inflata,  d'Orb.     Cret-i  France,      .        .        .  190 

57.  Kingicula  (Ringinella )  Clementina,  d'Orb.   Cret.,  France,  857 

58.  Cinulla  globulosa,  Desh.     Cret.,  France,        •        •        .  358 

59.  Ginulia  (Oligoptycha)  concinna,  Meek.     Cret.,  Dakota,  358 

60.  Cinulia  (Ayellana)  inc^assata,  d'Orb.     Cret.,  France,     .  358 

61.  Cylichna  (Actseonella)  cra^aa,  d'Orb.     Cret.,  France,    .  359 

62.  Etallonia  prlsca,  Desh.    Eocene,  Paris  basin,         .        .  362 

Plate  89. 

63.  Akera  soluta  Chemn.     Philippines,         ....  362 

64.  Akera  (Cylindrobulla)  Beauii,  Fischer.     Guadaloupe,  .  363 

65.  66.  Lobiger  Philippii,  Krohn.     Sicily,    .        «        .        .  363 

68,  70.  Lophocercus  Sieboldi,  Krohn.    Mediterranean,        .  362 

67,  71.  Aplysia  depilans,  Linn.    Europe,     ....  363 

69.  Phyllaplysia  ornata,  Desh., 364 

72,  Aplysiella  petallifera,  Rang.    Mediterranean,  .  .  364 

73,  Dolabrifera  Cuvieri,  Adams.    Isle  of  Bourbon,  ,  .  364 

74,  75.  Dolabella  Teremidi,  Rang.    Society  Isles^  .^  .  365 
76,  77.  Syphonopyge  livida,  d'Orb.    Rio  Janeiro,  .,  .  365 

78.  Notarchus  ocellatus.  Rang,  < 365 

79.  Aclesia  rufa,  Quoy.    Moluccas^      .        .        .        .        .  365 

80.  Bursatella  Leachii,  Blainv.     East  Indies,        .         .         .365 

81.  Stylocheilus  Ipngicauda,  Quoy  andGaimard.  N.  Guinea,  365 

82.  83.  Pleurobrpuchus  citrinus,  Ruppell.    Red  Sea,  .        .  366 

84.  Runcina  Hancocki,  Forbes.     England,   ....  367 

85.  Neda  luniceps,  Cuvier.     So.  Europe,       ....  367 

86.  Susania  testudinaria,  Phil.    Mediterranean,  .        .        .  367 

87.  Umbrella  Mediterranea,  Lam.    Mediterranean,      .        .  368 

88.  Umbrella  Indica,  Lam.     East  Indies,     ....  368 

89.  Tylodina  punctulata,  Raf.     Europe,      * .        .         .         .  368 

90.  Pleurobranchus    (PleurobranchaBa)    Meckelii,    Blainv. 

Mediterranean,     ........  366 

91.  Posterobranchaea  maculata,  d'Orb.     So,  America, .        .  367 

Plate  90. 

92.  Doris  Johnstoni,  Alder  and  Hancock.    England,.  ,369 

93.  Chromodoris  magnifica,  Quoy,     East  Indies,        .  .  370 

94.  Hexabranchus  sanguineus,  Ruppell,     Red  Sea,    .  .371 

95.  Lamellidoris  Leachii,  Blainv.    Mediterranean,     .  .372 

96.  Lamellidoris  scutigera,  d'Orb.     Europe,       .        .  «  372 

97.  Acanthodoris  pilosa,  Miiller,    North  Sea,    .        .  .  372 

98.  Sphaerodoris  grandiflora,  Rapp.     Mediterranean,  •  373 

99.  Atagema  carinata,  Quoy.     New  Zealand,      .        .  .374 
100.  Doridopsis  viridis.  Pease.     Polynesia,.        .        .  .375 

1.  Ceratodoris  eolida,  Quoy.     Polynesia, .         .         .         .371 

2.  Casella  Gouldii,H.  and  A.  Adams.    Australia,    ,        ,  375 

3.  Triopa  claviger,  Mull.     England, .         .         .         .         .  376 
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4.  Thecacera  pennigera,  Montagu.     England,     .        .  .3*77 

6.  Plocamophorus  ocellatus,  Riippell.    Red  Sea,        .  .  378 

6,  7.  -figirus  punctilucens,  d'Orb.     England,     .        .  .  378 

8.  Ceratosoma  cornigerum,  Ad.  and  Reeve.    Soolo  Is.,  .  378 

9.  Trevelyana  Ceylonica,  Kelaart.     Ceylon,        .        .  .  378 

10.  Goniodoris  nodosa,  Mont.     Great  Britain,      .         .         .  379 

11.  Idalia  aspersa,  Alder  and  Hancock.     Great  Britain,      .  379 

12.  Ancula  cristata,  Alder  and  Hancock.     Great  Britain,    .  380 

13.  Polycera  quadrilineata,  Miiller.     Europe,       .         .         .  380 

14.  Tritonia  plebeia,  Johnst.    England,        ....  381 
16.  Tethys  fimbriata,  Linn.     Mediterranean,        .         .        .  381 

16.  Scylls^a  pelagica,  Linn.     England,  ....  382 

1 7.  Scyllffia  Grayi,  Adams, 382 

18.  Melibe  rosea.  Rang.     Cape  Good  Hope,  .        .        .  382 

Plate  91. 

19.  Melibe  (Chirorsea)  leonina,  Gould.     Puget  Sound,  .  382 

20.  Dendronotus  arborescens,  Miill.    U.  S.,  Europe,    .  .  382 

21.  Lomanotus  Genei,  Yerany.    Mediterranean,  .        .  .  382 
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